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l^REFACH TO THE THIKl) EkoLISK^ 
EDITION. 

Vegetable fats and oils play a very important part^ 
in many modern iiidiistri(»s ; tlnis, Tor instance, they 
are employed in the manufaetnn' of soaj), candles, 
and glycerine, in the preparation of margarine and 
edible^ fats, in medicine, and in the prodiictioti of 
paints and varnishes. Th(‘ extent to wliich they are 
employed has incr(‘ased to an (mormons (*xtent during 
th(^ last "few years, whicli may l)e regarded as partly 
due to a better knowhulge of their properties and also 
to iiii{)roved ipethods of extraction and purification. 

In [)laee of the ohi primitive presses and the fev 
traction by m(*ans of boiling water, methods which 
are now only to be found practised in vtUT uncivilised 
countries, we have the nu'st etticient types -of hy- 
draulic jHvsses and subsidiary machines, ^ind ajso 
extrjjption plant in which volatile solvents are^ em- 
ployed for the removal of vwry trayt* of oil. 
tlu^se means the yi(dd of oil has been incre^ased very 
materially. Thim, again, by the employment of 
settling tanks, tilter.s and other iippliances, together 
with the chemical purification and bleaching of oils, 
the (piality of the j)roducts lufe been im})roved to a 
v?rv considerable extent. 
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Owii^ to tlje increasec^ facilitiw ot cdhimuiiication 
with' distant .countries aiiL ,the dpeninjj*^ jip of large 
tracts of territory hitherto uKknown, ?|uit(; a numbe% 
0^ nemf oil seeds knd nuts have discovered •ftnd 
are now usef^il articles of commerce ; at the same 
tilh^^ the investigation of the various agricultural* 
problems which arise jn the cultivation of these 
products in different parts of the world is being 
closely studied iii^most countries, and the wonderful 
amount of kaowledge already gained is already being 
put to ‘practical use.* 

•^n no department of industry has a more rapid 
development taken place than in that devofed ^to 
vegetable fats and oils. We may with truth ascribe 
this ‘to the scientific methods which have now re- 
placed tiiose of the old rule of thumb order ; 
scientific and technical training are now the order 
of the. day, and by such means deveTttpment in the 
ffilure piay be no le.ss wonderful than it has been 
in the past. 

It is with this i<lea in view that the author puts 
forward this work, the result of many years’ studyj 
homing that Jo may be not only a guide to the be- 
ginner, but that perchance it’ holds something of 
value even to* tho.se initiated in the work, and may 
► stimulate many to discover further developments ia 
the processes of manufacture of vegetable fats and 
oilg. 

H. B. .STOCKS, K.I.C,, F.C.S. 


London, September, 1917 . 
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VEGiCTABLE FATB AND -OILS. 


CHAPTEI^» 1. 

INTRODUCTION. 

The ve^table fats and oils constitute a' groiy) of organic 
substance^ exhibiting strongly marked characteristics', both 
in their physical properties and their chemical composition. 
They coi:^^ist of compounds of one or more fatty acids vS/ih 
glyceryl in the form of estei’s, are fluid or solid 

at ordinary temperatures, leave a permanent oily inark^on 
paper, dissolve to some extent iirhoiling alcohol, easily in cold 
or warm ether, petroleum ether, chloroform, benzejie, and 
^ carhon tetrachloride, and are universally of lower specific 
gravity than wat^r. 

Fats and oils are among the most widely distributed of; 
vegetable substances, being met with in large (pianfit}^ as 
reserve or nutritive material in fruits and seeTis ; more rarely 
in the underground parts of ]>(ai ‘s, c.g., (\yperus grass. 
They occur in small (juantitics in almust all the tissues of 
phanerogamic and cryptogamic plants, winch explains* tii? 
reason that in the proximate analysis of plant leaves, starchy 
seeds (legumes), starch-bearing fruits (grain^ etc., almost 
without exception, small amounts of fat are usually ^ound. 
.^s a rule the fat ^ contained within the cells and but 
seldom in the cell wall ; an example of the latter is, however, 
afforded in the tissue of the beet. Usually the fat remains 
where it is elaborated, and is therefore almost always found 

imbedded in Ifhe cells, in rare cases escaping thence, by 

1 
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some 'means at p^-esent unknown, to forin a covering of 
greater or leas thickness upon the organs the plant, as 
seen, for example, 'in the seed of Stillingia sehifera, from 
which the Chinese tallow of commerre is derived. 

Eat occurs dn minute (juantities in the protoplasm of 
young cells. ' It is more abundant as a constituent of cel- 
lular sap, in the shape of small drops or globules, along with 
the fine granules or sliriy mass of protoplasmic material 
also suspended in the liquid. Other bodies associated with 
fats in the vegetable cell are: Starch grains (nutmegs), 
aleurone granules (cacao beans), chlorophyll (flesh of the 
olive), granular colouring matters (tissue of the seed of 
Virola sehifera), resin granules (cotton seed), lipochromes or 
c<J>iouring matter dissolved in the fat (palm fat), etc. 

In the majority of instances the globules of fat occur in 
a state of free suspension in the fluid contents of the cell ; 
in many cases, as in the flesh of the olive, they appear as 
though enveloped by a peculiar soft membrane (fat bubbles). 
According to the investigations of J. Sachs, the aleurone 
graniiles occurring so fre(juently in oily seeds are mixtures 
of fat and albuminous substances. 

Very little is yet known as to the mechanism by which 
fat is elaborated in the vegetable cell, whether it proceeds 
direct from the granules of the plasma or is formed from 
globular matters suspended in the sap, not having hitherto 
oeeh ascertained. 

Fruits and seeds containing oil or fat must be subjected 
to special treatment for the extraction of such material. 
The means whereby this is eflected was, in very primitive 
form, known even at the remotest periods, since we find in 
the defective traditions handed down to us mention made 
of the employment of oils. The ancient Egyptians and 
Phoenicians were acquainted with oil and made use of it for 
purposes of nutrition, as well as for anointing, but very rarely 
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for lighting ; from them its^ppiications p«ssed Jo the ifebrews 
and subsequently to the Greeks^* The former 'possessed oil 
ftiTlls, which their* prisonerf?^vere made fo “tread,” and oil 
lamps ^re frequently ^^f?rred to in the Scriptures. 

• The forefathers of those who dwell in lands wuert: me 
olive is indigenous and grows luxuriantly, derived their 

•supplies of oil almost exclusively from this tree; it is only 
in later times that attempts wert^ made to extract oil from 
seeds. 

To Pliny we owe the earliest descripfion of an qil mill. 
This was in use by the Komans, and name(l by then, a 
“turpetum” ; it resembled ordinary edge^rimners, the stones 
being horizontal on the inner and convex on the outer side. 
The bas^ was formed by a circular vessel of hard volcSftic 
stoiv*, a sliort pillar in the centre constituted the pivot round 
which the stones were made to revolve by the united efforts 
of two men pushing at th(‘ proj(‘eting axles. In this mill the 
♦pulp of the olives was eniNhed, the kernels remainii^g intact, 
an important factor in the preservation of the pure flavour 
of the oil. 

The crushed olives were packed into rush bags an^ 
pressed under heavy stone's ; these were raist'd ])y levers while 
the bags were placed in position and then allowed to descend, 
the power being increased by haiiQ pressure on the levers, 

• The preparation of fatty oils in (Ihina was thus described 
by the Swedish sailor (‘aptam Kckeberg in 1707 : — 

The oil-producing seeds are ground in an iron mill, 
consisting of a circular roller with w’edge-sh^ped periphery, ^ 
running in a similarly shaped groove with sharp rough sides, 
.in w’hich it is easily *moved back and forwards. TJie base in 
which the groove for the recejdion Liid ^ninding of the seed 
is situated resembles the sharp keel of a boat. The ground 
’ seed is spread on a mat, and warmeef over a vessel of boiling 
water. The ^eani permeates the meal, and (as Eckeberg 
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expres^y remarks) prevents tlie seed from becoming scorched 
and* the oil from turning rancid. The hot seed is put mto 
bamboo vessels and pressed in Wedge preiises, identical with 
the rtrdinary form, with the single efxception that the wedges 
are driven by hammers wielded by hand. According to 
Schadler, this^'commuuictLtion of Eckeberg’s fills a gap in 
the historical record of oil mills, nothing new having been' 
recorded between thc^ tim« of the Homans and the sixteenth 
century, although it is said that in the tenth century a 
beginning was made m Germany to use stamping mills for 
pulverising hard-shelled oil seeds. 

Zeisig, in tlu' Teairum MacJiinanon, published in Leipzig 
from 1007 to 101*2, mentions a German oil mill, the descnp- 
tit>h being ac(*ompanied by an unsatisfactory drawing, d’he 
mill consisted of three chief parts — a se(*d stamper, a heating 
pan, anti a wedge press. 

In the seventia'iith century the. Lutcli mills driven by 
wind j) 0 iwcr caiiu* into vogiui. d'he seed was ground by edge 
runmn’S, and the pn'sse.s, which W(U-(‘ fitted with vertical 
w'edgt^s, were .stat^ioned in sejiarate jiii'ss rooms. Tlit^ stamps 
^descended porpeiidicularly. 

Tn'France and England impiaA’cmeiits were only el'fected 
at a much later date. In the former country the industry 
was for a long time confined to the extraction of olive oil, 
in a very primitive manner. Upright mill stones ^edg^‘ 
fanners) were employed for grinding or crushing the fruit, 
and ordinary .screw presses with a vertical wooden spindle 
. set ill the ceinti-e of a frame were used, the screw being 
rotated either directly by leverage or by means of a kind of 
windlass. 

The invention of the hydraulic press in 17115 marked an 
important advance in the oil industry. In 181 »5 these new 
presses were introduced into France and Germany, where 
their use rapidly spread and they are still employed ii> the 
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majority of oil works, attempts to supersede^them liy other 
forms provin^<^pnsuccessful. At^ftrst only veijfical hydretiilic 
presses were in voj^ue, later on tfie horizontal form 
was inliroduced ; how^fer, the vertical typeis the mcTsf ^dely 
used. A further advance resulted in the •em^doymefit of 
steam-heating^ pans for the seed meal, but although these 

* met with extended application they were not at first able to 
entirely replace the old pans, heatt-d by direct fire. 

As in other branches of industry, unremitting efforts are 
being made with a view to improvemen^'of the ma^jhinery," 
especially in the direction of increasing the ^ield of o I by 
suitable modifications in the constructeon of the presses, 
plates, etc. ; also to arrange the plant in such relative posi- 
tions af* will conduce to economy of labour and contiiJdity 
of the work^ In view of the unreliability of the labour in 
countries where oil seeds are j^rown, and also with thejdea 
of abolishing the cost of carriage on the seeds, English makers 
construct self-contained mills, comprising all the siecessary 
apparatus within a limited space and easily portable. Several 
of these will l)C*d escribed later. 

A highly interesting picture of the condition of tffe 
vegetable oil industry, in respect of the number of* oil-pro- 
ducing [ilant seeds and fruits in technical use forty years 
ago. is afforded by the report oi J ’rofessor Julius ^Yiesller on 
•the “ Foreign Plant Stuffs in Induslrinl Use,” shown at the 
Vienna Universal Exhibition of 1878. Tt reads as follow© 

“ The exhibition affords us proof of the existence of a 
large numher of hitherto unknown vegetable materials cap« 
able of yielding fiiiid and solid fats, and the impontance of 

• fatty bodies for many industrial purposes is such as to 

imp('ratively demand the thorough investigation of these 
•crude materials and their products. • 

“ England, PTance, and Holland have already made use 
of a large ninnber of tropical oil fruits and seeds, whereas we 
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in Aust|ia havf reineined beViind ^he times, using only such 
hom'e-grown Inaterials as«fape, colza, linseed, hemp-seed, 
almonds, etc., and, ftmong fruits^ Inerely the olive, for the pro- 
ductiftn.oT oil, thaonly foreign vegetaH)le material eiuployed 
to an^ extent foi* that purpose in Austria, as far as we knowp 
being cotton-seed. It therefore seems necessary to make the 
Austrian oil pressers aware of the fact that their English * 
and French confreres work* up enormous quantities of castor 
oil, sesame, and 'ground-nut kernels. The first-named oil is 
'known \n Austria a medicament only, hut is well adapted 
for many indivstrial uses, e.g., in the preparation of softening 
oil for leather, in so^p making, etc. Sesame oil is employed 
in soap making, and may, in common with ground-nut oil, 
he ‘used to replace olive oil for many purposes. Fastor-oil 
seeds (from Hlcinus ctnnnuinifi, viridis, AmericdiiKs) aiv to 
be ipet with in the exhibits from Martinicpie, (riiiana, Sene- 
gal, Reunion, C-rabnon, Algiers, India, and other countries, 
Italy making a very good show. Sesame is exhibited to an ^ 
even greater extent, and the fruit of the ground-nut displayed 
in the exhibits of £Pll warm countries shows the development 
<he cultivation of this plant for nutrient purposes has attained 
in the tropics, especially in the West African colonies, Fongo 
and Senegal annually exporting about 80, 000 tons (1878) of 
ground-nuts, the bulk of which is consumed in the manu- 
facture of Marseilles soap. From Madras and Calcutta there ► 
afsorcbme important quantities of this substance, chiefly to 
England. 

< “A source of oil not hitherto regarded by the European 
oil industry is the Bankul nut (from Aleurites iriloha), 
which deserves to be brought into use, oh account not only . 
of the low pric(‘ of tbe raw material, liut also from the high 
quality of the qil. It belongs to the category of ‘drying*, 
oils, of which there are^none too many, and is occasionally 
met with in commerce as ‘ huile de Bancoul ’ 6r kekune oil. 
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According to the Catalogue of th% Frencht Colonies thj^ oil is 
highly suitabl<i^for the manufact^ire of paints* but even if 
this be not so, and*it should *only be fit fof printers’ ink — for 
which at present linsetjcf oil is almost exclusively u%ed-*-the 
introduction of this oil could not be otherwise than a(?van- 
tageous, ju’ovided the price remainefl low.” (l*his is not now 
•the case at all, as will be seen later.) 

The utilisation of the oil of the Calaba nut (from Calo- 
phyllum calaba) so frequently encountered fh the tropics, of 
the Owala seeds (from Pentaclethra ma^fopliylla, common 
on the East Coast of Africa) which yield 50 g^er cent, of oil 
resembling olive oil, of the Bera seed (frgm a kind of Citrul- 
luSy growing extensively on the West African Coast), ihust 
also be regarded as indicative of progress. Everyw’'her^Mn 
warm and hot countries there exist plants producing enor- 
mous quantities of oily fruits and seeds which, pending 
their introduction into European industries, are simply 
• wasted. » 

It should be further remarked that already some fats 
are brought q.% such to Europe from h'opical coiyitries. 
Some of these occupy a foremost place among the fatt’^; 
bodies we utilise; such, for example, are palm faf, palm 
kernel oil, and coconut fat. The English oil producers were 
the first to utilise them, an exaiople followed by the Con- 
•tinent. The case will no doubt be the same with other fats 
now used in England alone, c.g., Shea butter (from thS ae#d 
of the Indian Bassia hutyracea). Crab oil (from the seed 
of the South American tree Carapa guyanemis)^ Borneo tab* 
low, riney tallow, etc. There are also several fats utilised in 
. France, e.g,, Galani butter, Djare fat, Mahwah butter, Ben- 
aile oil (from Moringa j)terygoRpermq)y Dika fat (which 
resembles Cacao butter), Aouaro oil, etc., \^hich will prob- 
ably later on be turned to account hf other countries. 
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STii^TlSTICS OF PRODUClfoN OF OlL SEEDS AND OlLS. 

The statistics of producfliion of oil see4s aiTd oils are v^ry 
defective, therefore it is difficult to arrive at an estimate of 
the total trade in 'these products or evea in any one of them ; 
nevertheless^, the following particulars will give some idea 6f 
the magnitude of the trade in various countries. Tlie details^ 
and figures for the earlier years are those given in the first 
edition of this book, which are considered to be sufficiently 
interesting to retain ; the later figures are those available at 
the time of publicadon of the present work. 

Olive Oil is produced chiefly in the Mediterranean coun- 
tries and the Eastf In 1877, 317,800 acres were j)lanted 
with olives in France, yielding 7,318,352 bushels of fruit and 
39*2,018 cwt. of oil. Spain devoted 2,500,000 acres ^(4 08,335 
in the province of Cordova) to this object, and produced 

2.750.000 gallons of oil. In '>874, Italy had 1,223,708 acres 
under olives, yielding 9,310,375 bushels of fruit. The total 
amount of olive oil exported from Italy was, in 1878, 51,413 
tons, knd in 1879, 88,655 tons, (ireece exported 12,244,065 
ojce (the oke is equal to 22 fluid ounces) in 1875. Algeria 
produced in 1877, 55,239 tons of olives, which yielded 
1,543,400 hectolitres (of 22 gallons) of oil. Turkey exports 

90.000 tons per annum. French imports are estimated at 

20.000 tons per annum, and the exports at 5,000 tons. Eng* 
\^.nd imported : — 

1887 . 1888 . mK 181 ^ 0 . 

Olive oil (tons) . 20,756 18,580 22,954 20,167 

Value in £ strrling 757,040 674,472 816,352 785,787 

In 1915 the imports were 6,213 tons of refined oil valued 
at £382,763, and 4,737 tons of unrefined oil valued at 
£224,827. 

Kape or Colza Oil is produced in Germany, France,* 
Australia, Hungary, Kussia, and Rouraania. In Germany 
445,0(X) acres were planted with Brassica in 1882; the crop 
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amounted to 188,290 tons, of a Atal value of about £j|52,500. 
In 1882, 68,H^jl tons of rape-seeji were impoj1;ed into Ger- 
fnany, and 115,4*59 tons iA^1883. Deducting the amount 
reserved for *seed, 25fP,(il)0 tons were used for oil •preasihg, 
from which were obtained some 90,000 to 1(X),000 tons df oil, 
worth between 48,000,000 and 513,000,000 ina^s (1 mark 
*erjualsl shilling). In 1891, Germany imported 228 tons of 
rape oil and exported 10,002 tons. • 

EiiglaruVs yearly imports of rape oil afnount to 80,000 
tons. Australia manipulates 55,000 tons^^lof rape-seed every 
year, and obtains 20,000 to 22,500 tons of o^l. The total 
consumption of this oil throughout Europe is estimated at 
280,000 to 800, ()00 tons per annum, valued at £8,500, 0(j0 to 
£8,750,000 sterling 

liiissia exported in 1879, 1,294,798 bushels; Roumania, 
938, 870 bushels in 1878. From India 3,198,488 cw^t. were 
shipped in the years 1877 and 1878. 

The total area under cultivation for rape and. mustard 
in British India was reported to be in 1915-16, 6,347,000 
acres, and the t«timated yield 1,081,000 tcXis. 

The exports of rape-seed from India were as follows : — 


I'JlfMl 

. :m,m tons, 

valutfl at 122, 161 



„ :i, 104,206 

1!)14 


„ 1,864.937 

iin5 . 

. 07.‘JS, 

„ 606,798 


The imports of rape-seed into the United Kingdom mostly 
come from India and Russia, the total amount being: — 


1910 

251,324 qrs., 

valued at ,t443,^30 

1911 

. . 232,199 „ 

„ 431,376 

1914 

309,241 „ 

,. 622,927 

1915 

192,336 „• 

„ 464,229 

There is 

a small import of rape-seed oil, part of w 


came from Japan, the figures being : — 
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19ip 


• • 

. ^ 13,489 tons 

. £859,166 

1911 

4 


. 8,408 

. 246,193 

1914 

, ; 


. 6,861 „ 

^ f 198,162 
. 280,443 

1916 


* 

. . J?284 


t ' ^ . 

Cotton- Seed* Oil. — In the United States the yield of 
seed is estiniaf^d at 3 Ib.^ from each lb. of husked cotton. 
Since the cotton crop of 1889-90 amounted to T, 313, 920 ^ 
« bales (3,437,451,220 lb.), some 10,000,000 lb. of seed must 
have been obtained. The weight of spent seed from the 
.press amounted to^ 1,058,200 tons. 

The^amount and value of the produce of cotton-seed in 
1889-90 were ?ls follows : — 

* Crude oil . * . . gallous, :U, 287, 3(X) = £12,380,355 

Oilcake touR, 383,759 = 7,807,051 

Bast . . . bales of 470 llv 63,519== 1,905,.570 
feusks tons, 529,375 = 1,587,970 

• 

Of the above quantity, 9^000,000 gallons were used for 
making “compound lard,” the remainder being either ex- 
ported or* used for mixing with drying oil or for soap making. 
The exports of cotton-seed oil during recent years 

amounted to : — ' •» 

«• 

• 1885-0. 1880-7. 1887-8. 1888-9. 1889-90. 

Cfll ('gallon.s) 6,240,139 4,067,138 4,458,597 2,G‘90,700 13,384,385 
Value £.stl^. 2,il5,674 1,578,935 1,925,7.39 J,298,(;()!l 5,2?n,178 

England is the chief centre of the cotton-seed oil pressing 
industry in Europe, the seed being mainly derived from* 
Kgjjpt. In 1881 the imports amounted to 23t),000 tons, 

' valued at £1,783,100; in 1882,210,000 tons, worth £1.585,850 ; 
^and in 1883, ii50,000 tons, equal to £1,845,000. France 
importesi in 1882, 20,575 tons; 1883, 23,480 tons. Italy, 
20,050 tons in 1881 and 25,28.34 tons in 1882. In 1890 the . 
imports into Germany amounted to 19,458 tons, and 21,365| 
tons in 1891. . 

The United States ” produces an enormous amount of 
cotton-seed, but almost all of it is crushed in that country, 
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very little being exported. The amount of qotton-aeed oil 
exported in 1911 was 100,679 toni^ valued at £^,568,202, ’ 

The exports of cotton-see^ from India Were : — 

19CfJ-10 . . t. . 282,491 tons, val,ugd at £1,854,531, 

1910.11 .... 299,011 „ „ • 1,530,173* 

1914 324,324* „ „ » 1,’592,856 

1915 • GG,042 „ „ 290,198 

Egypt exported in , 

1010 319,229 tons, valued at £2,216,243 

1911 455,879 „ 3,118,116 

The imports of cotton-seed into the United Kingdom 
amount to : — 

t 

1014 039,572 tons, value £4,420,307 ’ 

1915 494,585 „ „ 4,122,493 

A considera])le quantity of cotton-seed is crushed in this 
■country, but a large amount of oil is also imported, princi- 
pal! y from the [hiited States. The quantities were : — 

REFINED. 

1914 19,8GG tons,;'alde £659,475 

1915 33,771 „ „ £1,115,978 

UNREFINED. 

408G tons, value £106,504 

Linseed Oil. — Linseed is p )duced in all countries, 
but chiefly in Kussia and India. In 1^00, 8,788,000 acres 
were planted with flax in Russia in Europe, yielding a 
total cftop of 21,000,000 bushels. The exports were, 1887, 
13,000,000 bushels; 1888, 14,000,000; 1881), 18,500,000; 
1890 (estimated), 12,000,000. From India the total ex- 
ports to the end of th«^ year (81st March) amounted to 
7,146,811() cwt., of which 4,342,9(‘2 were sent to Great 
Britain (U.S. Consular Reports, 1891;^. In Germany 292,500 
«cres are devoted to the production of linseed, and yield 
■50,000 tons o{ seed. The last-named country imported in 
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1885, 08,313 , tons ; 1880, 39,743; 1887, 41,493; 1888, 
.44,070; 1889, -.43,973 ; 1800, 35,708; 1891, 3P,3814 tons^of 
linseed oil. 

IMPORTS 0F.L1!NSEED OIL INTO THE UNITED STATES. 

m88. 1N80. UH90. 

Linseed oil * . . 1,401,480 8,1^50,400. 2,801,175 

Value in £ sterling 1,505,41)1) 8,851,085 2,880,057 

The home , production in America reached 9, (H 10, 000 
« bushels of seed from 1880 to 1890 ; the 1890-91 crop was 
taxed at 1*2,000,000 bushels. 

In 'British** India the total area under linseed amounted 
in 1915 to 3,817,000 acres, and the yield was estimated at 
47^,000 tons. 

Tiie imports at the present time come mostly from India, 
and Argentina, the total imports being : — 


1910 

. . 1,489,435 quarters, value £4.529,000 

1911 

. 1,898,874 

„ 4,72S.5:U') 

1914 

. 2,451,778 

„ 5,728,84(3 

1915 

. 2,120,409 „ ,, 5,578,022 


. Not very long ago a very large amount of linseed oil 
was^irqported from Holland and Belgium, but the trade has 
now dropped to wifinitesimal projiortions, the crushing having 
been taken over hy our own firms ; thus in 1912, tht' value 
of linseed oil imported was £1,128,224, but in 191o it had 
f^lllen to £8,015. 

Coconut Oil and Copra. — Copra is imported into this 
country from Ceylon, India, the Pacific Islands, and many 
other tropical parts. The total imports were : — 

1914 120,751 touK, value £’3,088,400 

1915 222,5)34 „ „ 5,403,501 

A large amount of coconut oil is also imported from 
Ceylon, India, Australia, France (and (lermany in 1914), the 


Translator's Note,— Basis not stated ; probably motercentners of 2 cwt* 



trade in l)Ot?i these commodities laving ej^anded enormously. 
The total imports into the United^Kingdom were: — 



TjN4iEFmED OIL. 

1914 . 

. 396,593 cwt?, v^ue £807, 4G5, 

1915 . 

. 069,590 „ „> £\408,28C 


REFINED OIL, 

1914 

> 

;509,417 cwt., value £739,902 

1915 

323,332 „ * „ 844,596 


Palm Oil. — The exports of palm oil from Nigeria, Gold 
Coast, and Sierra Leone were as follows : — 



1913. 

1911 

1915 

Nigeria 

. . tons, — 

72,531 

72,907 

Golfl ('oast . 

. . gallons, ‘^00,165 

495.763 

1 

11 

. value .£ .stlg., 65,()r)2 

37,610 

— 

Sierra Leone 

. . gallons, — 

136.144 

255,199 


. value £ sllg.^ 

38,537 

— 


The imj>orts of palm oil into the United Kingdom were : — 

rj]4 . . . . 1 318, 30S cwt., valued ft £1,917,901 

1913 . ... . 1. .347,379 „ ' „ 1,953,427 

I\\LM Ki'HNKLS and Oil. — ‘Previous to the war on enor- 
mous aifio’int of palm kernels were shipped Lorn West African 
p )rts to Hamburg, estimated in value at about £5,000,000 
per annum. These were crusl.ed ui Germany, and the fat 
either used in that country as cd’bie fat, or exported either 
as fat or as margarine. The crushing of palm kernels has 
now, however, been taken up on a large scale, in this country.^ 
Thus not onlv does the fat find a direct use here, but the 
palm kernel cakeOias found a ready sale among farmers 
after its value had been made known. The imports of palm 
kernels into this country were : — 


0 

1914 74,797 tons, value £1,411,878 

1915 . ' 238,249 „ „ 3,909,269 
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In importecl. 169,462N3wt. of unrefined palm kernel oil^ 

valued at £3S'i,744 ; of thi§^ 109,437 cwt, valued at £216,929, 
came from Germany, and 54,8£6 cwt., valued at £113,242, 
from Nigeria. Ip 1915 none o{ this" oil was imported. 

Oastok-Seei) and Oil. — T he chief source of castor-seed is 
India, from' whom we obtain 99 per cent, of our supply. Tha 
exports from India were : — 

1910-11 . . . . ' . 2,14S,033 cwt., value £1,099.975 

1914 . . . . . . 1,905,596 „ „ 940,105 

1915 . . . * . . . 1,49.3,664 „ „ 659,279 

‘ i 

The imports of castor-seed into this country were : — 

1914 1 ,016,600 cwt. , value £502,061 

"1915 566.805 „ „ 359,677 

A "considerable amount of castor-seed is crushed in India 
and the oil exported. The exports from India were 

1910-11 . . . . 1,099,967 gals., value £1 12,097 

1914 939,528 „ „ 87,405 

1915 1,011,430 „ „ HO, 979 

The imports of castor oil are not large, amounting only to 
R45 tons, valued at £25,542, in 1914, and 7G3 tons, valued at 
£28,261, in 1915. 

GiKUTNi) Nufs. — These are grown in most tropical cli- 
mates ; large quantities are exported from India and from 
Gambia, etc., mostly to Marseilles, but very little to this 
country. 

The exports from India were : — 

1910 . . . . ■ 184,507 tons, value £2,036,304 

19U 261,850 „ „ 3,075,782 

1915 ....... 129,597 „ „ 1,120,825 

and from Gambia in J910, 58,456 tons, valued at £387,943. 

Poppy Seed> — P revious to the war there was a large 
trade between India and France, Belgium and Germany in 
these seeds, but there has been a considerable ’drOp in imports ; 
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in 1913, 352,789* cwt., valued at‘l290,998, were expor^fed, but 
in 1915 the amipunt was only 100,904 cwt., valued at £58,639. 

* Sesame Oil.— The seedns chiefly derived'from the ‘East 
Indies and the Levaifl;, hnd is worked up in Mar8oille^ and 
'Jrieste! British India exports 130,000 tods ;■ Turkey, I'l-.OOO ; 
Siam, 3,0,00 tons. France imports' more than lO.OOO tons ; 
England, 25,000 ; Italy, 15,000 ; and Germany, 14,000 tons 
The exports from India fell off very considerably in 1 1915 

1909-10 119,182 tons, value £1,772,767 

1910.11 162,327 „ ^ „ 2,136,539 

1914 99,296 „ 1,681,194 

1915 11,143 ,, ,, j 136,183 


Hemp-seed oil is chiefly produced in i^ussia. The export 
of seed from Hij^a amounted to 0*20,520 bushels in 1878, ^and 
725,800 poods (of 3() lb.) in 1870. 

•SovA Bkans.— These were imported into Europe for the 
first time about 1008 and suddenly sprun^^ into prominence, 
hut tht're has been L^reat fluctuations in the imports. They 
come mostly from Kussia, China, and Japan. 


Imports : — 

1910 . 

1911 . 

1914 . 

191i) . 


} 

. 421,531 ton.s, value £3,047,048 
222,657 „ „ 1,652,383 

. 71,161 „ „ 593, W 

. 170,910 ’ 1,428,281 


Tung Oil.— This is exported from China via Hankow 
and Nankin^L principally the former. The exports from Han- 
kow in recent years were 


1907 

1908 

1909 

1910 

1911 


23,530 tons, value £539,811 

35,093 „ . „ 648,576 

27,506 „ • „ 471,728 

45,057 „ „ 868,321 

35,083 „ „ 785,318 


OiL-SEKD Cakes.— The total amount of oil cakes imported 
into the United Kingdom was valued in 


1914 

1915 


. at £1,988,839 
. at 3,278,169 
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In \ 1914 about, three-qfaarters of the total came from 
foreign countries and onarquarter from British Possessions. 
In 1915 nearly half the total was from British Possessidns. 

Cotton-seed cjake, principally frcto Egypt and the United 
States, amounted to : — 

1914 . . . . . 183,169 tons, value £1,QR3, 478 

1916 217,464 „ „ 1,614,462 

and linseed oilcake, prindipally from India, Kussia, United 
States, and Canada, totalled in 

1914 . . . , . . 47,555 tons, value £360.508 

1916 66,697 „ „ 651,815 

Of rape-seed cake there was imported in 

^ i 1914 7,755 tons, value £47,623 

*1915 37,421 „ „ 184 ,0112 

and of other oil-seed cakes, unenumerated : — 

1915 133,197 ton,^, value £959,259 

most of which came from P>ance and India. 

The exports of oilcakes 'from India in 1914 amounted l( 
J48,H0*2 tons, valued at £7<s2,3()d, and in 1915" to 149, SSo ton^ 
valued, at £744,898. 
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GENERAL PBOPEBTIES ‘AND COMPOSITION O^'THE VEGETABLE 
FATS AND OII.S. 

The oils and fats are either fluid or solid at the ordinary 
temperature. In the former event they are termed oils (Oei, 
huile), in the latter tallow (Talg, suif) or 'butter (Butter, 
beurre). The vegetable tallows usually , melt below 50° C.,' 
and the oils and fats usually boil at about *300° C. If heated 
to a higher temperature they decompose. At high tempera- 
tures the glycerin of the fat undergoes decomposition Into 
acrolein,, an aldehyde having a powerful, penetrating, 
plea,sant smell. The production of acrolein vapours affords 
a valuable means of delecting fats. 

The specific giavity of the'oils and fats is less than that 
of water ; in many eases it can be relied on to furnish a 
characteristic indication of their purity. 

The meltinaand setfhig-points are also to some extent 
characteristic, while the retractive index is a valuable adjunct: 
in the analytical differentiation of the various oils. 

When fresh the vegetable oils frequently possess a very 
agreea})le odour. Fresh palm oH has the pleasant smell of 
violet root, cacao butter the odour of ti.o ea(?ao bean, nutmeg 
butter the smell of the nutmeg, and so on. With age, 
ever, in most cases a disagreeable smell or rancidity is de- 
veloped, due to oxidation and the liberation of*fatty acids. 

The fresh fats have, as a rule, an agreeable and mild 
flavour ; only rarel/*has a fresh fat a penetrating taste (s.g*, 
carapa fat, which is decidedly bitter). The unpleasant flavour 
of rancid fats is well known. Taste and smell.are sometimes 
highly characteristic, and a decided colour is also characteristic 

in few* instance's. Palm oil, for instance, when fresh is orange- 

( 17 ^ 2 
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yellowv but the colour tades with age, and, when rancidity 
is at its height, it turns to^-dirty white. Fresh palm fat from 
Astrocaryiim vulgare is vermiKon red in colour, and fades 
but ' little, even after the lapse of years. Ordinarily .the fats 
are yellowisli, greenish, or nearly white ; seldom colourless 
(several kinds of olive oil) or pure white (coco-nut'^or vateria 
fat). The appearance and lustre of the fats are so well known 
that they need merely passing mention. 

Oils and fats leave (at ordinary temperatures) on paper 
greasy^ marks that, do not disappear on the application of 
heat, and even those of comparatively high melting-point 
leave similar marks when heated. When absorbed by a 
wick all fats will burn with a more or less smoky flame. 

IJnder the microscope at ordinary temperatures most solid 
fats are seen to consist of mixed solid and li(]uid constituents, 
the former existing mostly as crystals, almost always ol aci- 
cular form, either single or congregated into tufts or spherical 
masses. In some instances, such as in nutmeg butter and 
many rancid fats, the aggregations are sufliciently large to 
be visible to the* unassisted eye. The crystals in the latter 
"Cases are nothing more than free fatty acids. If the fat be 
warmed on the microscope slide till it just liegins to melt, 
some solid amorphous granules will he found still remaining 
in the mass ; on cooling, ilm aci'is will crystallise out 
again, mostly ir acicular form; in the case of A st roc ary urn 
*v>^lgart, h" vvever, they separate out, after fusion, as tabular 
crystals, a form not present in the original fat. It is remark- 
able that in many fused fats, rich in crystals in their original 
condition, the fatty acids do not separate out again, even 
after standing for some hours at a temperature at which the 
original fat was semi-solid and rich in crystals, the crystals 
only forming after some days or exposure to a low tempera- 
ture. An example of this is afforded by coconut butter. In 
solid fats containing little olein, the semi-liquid portion appears 
in globular form, but where much olein is present it forms 



PKOPKRTIES AND TOMPySITyiN. 


19 


a uniform matrix in which the crystalline ^nd aAorghous 
granules areP«susp(5nded. Freqifently the semi-fluid portion* 
exhibits a lack of homogeneity under the microscope, globules 
being present of different refractive powcr'from the re«t. Jn 

• I 

palm fat and fat from Astrdcanjjim rulga»^: these globules 
show (optically) a red coloration somewhat like the vacuoles^ 
in yeast cells. When examined microscopicHlly the cok 
ing m itters appear ( itlier to be dissolved in the fluid oil (palm 
fat, fat from Astrorargutn niJgarc), as ‘granules lying intei^ 
stitially betw(;en tlui crystals (Virola faf^ or enclosed in cells 
(Ilassia fat). The occurrence of entire cell^ or portions of 
tissue is no rarity in fats, [larticularly tliose obtained by. boil- 
ing, and such foreign bodies contain either fat, starch grapples 
iMyrislka fati, or (Muouring matter. • 

•Witli rt'gard to solubility, it is usually stated tliat fats are 
iiisolul)le in water. It would appear, hovv(‘ver, that this is 
not so, although the dei^ree of s»>lul)dity is very small, since 
if fat Im' shak(‘n up with water a very slight amount can be 
afterwards extracted from the latter l>y means of ether. This 
may howevtu,* be a ca e of emulsion. As a rule, fats ai;e 
hnt slightly soluhh' in alcohol in the cold, with the cxcojitioh 
of caster oil, and one or two others, which are completely 
dissolved, bhher, hisiil])hide of earhori, ethereal oils, benzol, 
eanadoh acetone, and wood spnat d sc>}ve nearly all of them 
with ease. Sulphur and jdiosphoriis aie dissolved 
and some oils form with chlorine and chloride of sulphur 
compounds reseiiihling caoutchouc, whicli. may he used 
instead of that body. 

ddie vegetable ^'ats and oils consist principally of neutral 
or tri-glycerides of the fatty acids, and are therefore expressed 
by the general formula Cjllr, (() 00 E\„ wherein 1\ indicates 
ft, monovalent hydrocarbon. In addition the*y may also con- 
tain free fatty acids and small (juantities of other constituents. 

Tlie “ Waxes,” on the other hand, consist of fatty acid 
esters of monatomic alcohols. The difference between fats 
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and waiesis, however, not very sharply defined ; for instance, 
‘‘Japanese wax” is composed almost exclusi^''«^ly of glycer- 
ides; on the other hand, spe’-macnti, which is generally 
designated as an 'animal fat, consists for the most part of 
cetyl palmitat€% and should properly be classed with the 
waxes. The following acids and alcohols have been 'detected 

in oils, fats, and waxes: — 


A. Acids. 

1. Saturated acids of the general formula 

Acetic acid 


Butyric acid 


Jsovalenc acid 


Caproic acid 


Catirylic acid 


Polargonic acid 


Cupric acid 

(’.,„H,oO,. 

Laurit acid 


My ri Stic acid 

>2. 

Isoceiic acid 


Palimlic acid 

C,.H, 

Daturic acid 

c„n .(X. 

Stearic acid 

c\jr,.o,. 

Arachidic acid 


lieheriK* acid 

K.. 

Oarnaubic acid 

C,.4H4,0.,. 

Cerotic acid 


Mclissic acid 


2. Unsaturated acids with double carbon bonds of the 

general formula Alj. 


Tiglic acid 

C,HA- 

Hypogaeic acid 


Physetolic acid 


Oleic acid 

Cjgll^O.^. 

Doeglic acid 


Erucic (Brassic) acid 

C,,,H4,0,. 

3. Acids with triple carbon bonds of the general formula 

Linolic acid 

Ci^H.jnOa. 

Elaeoraargaric acid 


4. Acids with the general formula 

Linolenic acid 


Isolinoleiiic acid 
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5 . Ketone acids of the general formula Cnidg,, 2^34 

Ricinoleic acid * • 

Ricinic acid 

13. AL(’0H()LS. 

1. Triatomic alcohol, with the- composition 

(Uycerin (glycerol) 

‘J. Monatomic alcohols of the fatty series, with the com-* 
position C„H2„f30. 

Cotyl alcohol CiJL^O. 

Octodecyl alcohol 

Ceryl alcoliol (Isoceryl alcohol) , 

Myricyl alcohol (Melissyl alcohol) 

3 . Monatomic aromatic alcohols. 

Cholesterin (cholesterol) 

laocljolesterin (isocholesterol) Cu-Hj,.p. 

IhiytosteaTin (phytost<‘ro]) 

Most frequently the oils and fats consist of glycerides of 
the fatty acids ; palmitic, for distance, yields palmitin, tripal- 
mitin, ; stearic- stearin, tristearin, C3IJ5 

(Ci;H;{/’(h)y ; and oleic— olein, triolein, 

A few contain the glycerides of linolic acid, C-iHyCi^HoyCO^la, 
physotolic aci(f, etc. , 

In very I'are cases acids with an odd number 0/ carbo*n 
atoms Tire also encountered. Tlic other a<?ids*in the tables 
occur usually in unimportaut amounts, although individual 
fats are in some cases characterise ' hv the presence of large 
quantities of the glycerides of or other of tliese^ajii^. 
The fats are distingnished from the fatt\ oils by their con- 
sistency at ordinary temperature, which is ijifiuenced by the 
varying proportions of the individual glycerides. Stearin an 3 
palmitin, for ins^ince, are solid at ordinary temperatures, 
W'hereas olein is liquid. 

Palmitin, stearin, and olein consiitute the bulk of the fats 

• • 

and oils, larger or smaller quantities of linolic acid being 
present in the drying oils in the form of linolin. The vege- 
table oils are usually pure triglycerides, whilst the vegetable 
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fats contain free fatty acids oVten before their removal from 
the fruit, etc., vi'ue usually to enzyme action. i\ll rancid fats 
&.nd oils contain free fatty acidn produced, to^vthcr with 
glycevin, vdiich is suhsequently ‘decofiif osed by oxidation or 
exposure to air, or by bacterial action. 

The satuTatdd fatty acids up to caproic, as well {is oleic, 
^doeglic, linolic, and ricinolic acids are liquid at the ordinary 
‘temperature, all the others being solid. Only butyric, cap- 
roic, caprylic, and capric acids can be distilled without de- 
composition under .ordinary pressure, thes(‘ being therefore 
designated as “ volatile ” fattv acids. 

A characteristic common to all fats is their ready d(;rom- 
position into glycerin and fatty acids, which may be (Elected 
by absorption of water either by the action of acids, alkalis, 
or by tiuperheated steam; when tlie reagent is an alkali, this 
change is termed “saponification ” or “hvdrolysis ”, 

When fats and oils or fatty ‘acids are tn’ah'd with caustic 
alkalis or load oxide they saponify. CoiuuMitrated alkaline 
lyes saponify the fats with great diObmlty, simply liecause 
they do not emulsify them. wheref(»re onlv dilute ]y(\s are 
used. Stearin and palmitin saponify more readily than ol<‘in. 

When melted with solid potassic hydrate, oleic acid (aceto- 
palmitic acid), erUcic acid tacetoarachic acid), hypogaeic acid 
(acetoinyristic acid), and tlum’ isomers an* decomposed into 
palmitic, aiMchic, and myri'^tic acids rcNpectivcly together 
wv.tb pcetic acid. 

(loncentrated sulpliuric acid in proportions between H 
and 10 per cekt. forms with fats at high temperatures 
“ sulpho-acids,” which on treatimuit with water split up 
‘ into free fatty acads, glycau'in, and sulphuric acid. 

On treating oils with carbonates of the alkalis, albumen 
or acjueous solutions of gum arabic, or exposing them 
to the action of ammonium carbonate, emulsions are 
formed. An alcoholic solution of ammonia decomposes the 



23 


CtBn:#al pboSkiwies and (’omtosition^ 

fats, etc., after protracted exposifre at the ordinary tempera- 
ture, into acid.amides and glyceri 

?almitamid(j|- OinHgiOHaN. • 
otearg.ntide * Cjj,H.,50H^,N. 

Oleamide — CijHagOHoN. • 

Chlorine and bromine form substitution '•products with 
,the fats, or fatty acids, of the methane series (lauric, my- 
ristic, palmitic, stearic, arachidic, l^ehenic, carnaubic, melissic 
and cerotic acids). Iodine does not act in this way, but with 
glycerides or fatty acids, of the unsatur^ted hydrocarbons, 
(hypogaeic, physetolic, erucic, doeglic> linolic, liifolenic, 
isolinolenic, elaeornargaric, and ricinolic acfds), it .forms 
additional products, chlorine and bromine behaving to some 
extent similarly. 

Nitric a(ad exerts a powerful oxidising effect on thet fats, 
etc.,* producing oxalic acid, succinic acid, and adipic acid. 
Nitric anhydride transforms the acids named below into 
their isonu'rs : — 

liypogat'ic acid into gaidic acid. 

Oleu' acid into elaidic at id 
Jpriicic acid into brac 4 c acid. «. 
ilicitiolcii. acid into riciuelaidic acid. 

From the differences noted in their behaviour on exposure, 
es}>ecially in thin layers to the action of air, the fats and 
oils have been se[)araied into three groups : “ drying, ’ semi- 
dryijig,” and “ non-drying”. 

By the oxidation of linolin (the -hief constituent 
drying oils) in air is formed the neutt d body linoxin, 
which is transformed by the actiofi of bases into 
oxylinolic acid, 0,011. According to Baugr and 

.Haz.ura, the dryin> oils contain in addition to olein the 
glyceride of linolic acid, which absorbs four atoms 

of iodine. From the oxidation of linolic aejd there results 
sativic acid, Oiv,IT;, and tetrastearic acid ; linolenic acid 
gives linusic acid, ChsHgA* heptatomic monobasic acid. 
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The pl;oportion of these two" acids in the different drying oils 
varies, linsefed oil, for instance, yielding 6*5^of sativic acid 
and 20*3 of linusic acid, whilsi nnt oil yields 25 of satwic 
and»2 of'linusic qcid. 

"When exposed to air the non-drying oils and fats develgp 
a sharp, unpleasant flavour and odour, oxygen beivg appar- 
ently absorbed, without, however, causing “ drying ” ; they 
become in fact what is termed “ rancid,” a change accom- 
panied by the formation of small quantities of volatile fatty 
acids (butyric, caproic, etc.), the glycerin partly disappearing. 
Part of the non-volatile fatty acids, especially oleic acid, 
is liberated, and frerjuently, as in palm oil, complete separa- 
tion of the oil into fatty acid and glycerin occurs. Rancidity 
oerftirs less extensively in the solid than in the liquid fats, 
therefore they keep better and for a longer time in proportion 
as the quantity of glycerides of the solid fatty acids is larger. 
As to the causes of this transformation, which is of great 
importance in many instances in the employment of fats and 
oils (for alimental purposes, as lubricants for metallic surfaces, 
etc.) , opinions tiro divided. , 

* According to Liebig, rancidity is induced by the reaction 
of the< foreign bodies present in the fat. Lowig assumed 
fermentation in the presence of water and air. Kosch, on 
the other hand, considers it as resulting from oxidation by 
atmospheric oxygen, a view shared by Duclaux ; whilst 

ifchelot attributes the effects to moisture, the action of 
which is facilitated by the presence of foreign substances, 
oxidation beihg merely a concomitant reaction. Von 
Eeiche^uberg, Flugge, Pachoulin, H. Schulze, and Nenecki 
believe that rancidity is due to the influe^hce of structureless, 
ferments or microbes capable of decomposing the fats. 
Groger assumes that the process is one of hydrolysis followed 
by oxidation, which extends both to the, fatty acids and to the 
glycerin, since the latter cannot be detected as existing in a 
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free state. The fatty acids are converter! mtj compounds 
(acids), poorer carbon but wiA a higher percentage *of 
oxygen, belonging partly^ to fhe fatty acid series and partly 
to the oxalic series. ArAong the latter azelaic acid hU§ bEen 
detected. 

Eitserfc proved that rancidity is not due to bacteria, 
Vhether aerobic or anaerobic, if the fat be pure. Fat pro- 
tected from air and light remains* fresh, and on the other 
hand germs sown on pure undecomposed fat die, whereas 
they live if the fat is rancid. Another that rai\c»dity 

is not due to the action of ferments is afforded by the fact 
that sterilised fat when heated to 140° iim closed vessel fo^ 
several hours, })ut exposed to light and air, “turns ” rancid. 
Neither is»moisture essential, for perfectly dry fat will, undt^ 
the indutnce of air, become more decidedly rancid than 
in presence of water. The phenomenon is one of oxidation, 
occasioned by the oxygen of the air independently of any 
organism, but varying directly with the light, no oxygen being 
‘ absorbed in the dark ; neither has the latter reagent any power 
of producing rani'idity by itself. Air alone,* when oxygen is 
excluded, has no action and pure hog fat kept in the dark 
remains sweet after a lapse of two months. ^Carbonic sffcid 
is absorbed liy fats in small amount, both in the light or in 
the dark, the fat becoming tallowy hut not rancid. In this 
respect the carbonic acid in tlu air acts precisely like the 
pure acid, only more faintly. Nitri^gvUi and hydrogen 
indillerent towards fat, whatever be the conditions of light, 
and pure butter fat behaves precisely in the same manner as 
pure hog fat. Aerobic and anaerobic bacteria can eiiist in 
rancid fats, but not ^hen the proportion of free fatty acids is 
high rancid palm fat). In practice, the chief precaution 
to-be adopted for preventing fat from^ becoming rancid is to 
thoroughly exclude air. This done, it is a matter of indiffer- 
ence whether the fat be exposed to light or not. 



CHAPTEE III. 

ESTIMATION OF THE AMOUNT OF OIL IN SEEDS. 

The Q.mount of oil present not only varies in different kinds 
of seeds but ^Iso in different batches of the same kind of seed. 
This bein^ the case it is extremely important to estimate the 
percentage in any material from which the oil is to be ex- 
tf^cted. This is done in the laboratory ])v crusliiivg a repre- 
sentative sample of the bulk and extracting it with a volatile 
solvent in some form of continuous extraction apparatus. 

The apparatus usually employed for this purpose is known 
as a Boxhlctt tube or extractor. Th(i Soxhlett extractor 
(Fig. 1) consists of a wide tube A closed at the bottom whore 
it joins B; if is" provided with a side tube C and a small 
* syphon tube I). A portion of the crushed seed, say 10 grams, 
is Weighed out, wrapy)ed carefully in a filter })apt'r, or put 
in an extractujn “thimble,” covered with cotton wool, and 
placed in the tube A ; the Soxhlett tube is then conmuded up 
with a weighed flask B (Fig. ‘2), about half-tilled with redis- 
' tVied ether or carbon tetrachloride, and with the upright 
condenser C, the flask is heated gently on the water-bath 
when the vapour of the solvent passes up the side tube C 
(Fig. J) into the extractor, and thus to the condenser where 
it is liquefied, falling upon the material to be extracted. 
When the tube A kas filled to the level, h, the liquid syphons 
off into the flask carrying the oil m solution with it. This 
process once started is automatic, the liquid being renewed 
bv volatilisation and condensation while the oil accumulates 

m 
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in the flask. At the end of three Tiours th^* extraction^ tnay 
be assumed to complete, when Jhe heat is discontinued, 
the flask removed, and the rather distilled" off through an 
ordinary condenser. The *flask is then heated in the»watir- 
bath till of constant weight, and the oil obtained is shown** by 
the increased weight over that of the empty flask." In the 
case of drying oils which gain in weight on heating in con- 



tact with air, the drying should be done in a current of car- 
bonic acid or ccaal gas. 

irsually the estimation of the oil is carried on with material 
dried at 10(1 , beca,use**it is easier to extract and the oil dries 
more readily subseciiiently. The calculation»of the percentage 
of oil, however, should he upon the original material. A use- 
iul ])recaution is to place, a piece of loose cotton-wool at the 
bott(un of the Soxhlett tube A (Fig. 1), as this prevents any 
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fine particles of +he seed being carried over by the syphon 
into the flask. 

, A Large Fat Extractor. — Nearly all the types of fat 
extractors whi'ih have been described have been designed 
for the purpose of quantitatively determining fat in some 
particular substance rather than merely freeing p substance 
of its fat content so that the fat-free residuum may be used. 
For the quantitative determination of fat on a comparatively 
small sample, various types of fat extractors are on the 
market. But wTi^in the fat from several pounds of material 
must be extracted recourse ia 
generally had to some home-made 
type of fat extraction apparatus, 
since there are no extractors on the 
market adapted for tins particular 
purpose. C. L. A. Bcbmidt has- 
made an extractor l>y using a filter- 
ing bell jar and tlu‘, toj) of a vacuum 
desiccator, liotli having ground 
glass joints. Ibit a ground glass 
joint, even when clamjied, will not 
prevent leakage of ether vapour. 
The apparatus has mercury seals 
at all connections, thus prevent- 
ing any leakage of ellier vapour, 
in addition to its use in extracting fat from several pounds 
of material, the apparatus may be used in the recovery 
of the ether used in the extraction, and it is even adapted 
for the distillation of anhydrous ether. The extraction 
apparatus consists essentially of twf) parts, a large glass 
distilling flask F, and the extractor A, B, the latter made 
of heavy glass. The upper part A of the extractor - fits 
into a groove V, which can be filled with mercury, thus ii;i- 
suring an ether-tight seal. The other joints, /, ni, n, o, are 



Fig. 3. -Fat-extracting ap- 
paratus actual size). 
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likewise made ether-tight by means ot mercury seals. The 
material to be '-extracted is put iF a large hardened differ 
paper shaped into a bag and 'placed in B, the bottom of the 
bag resting on a small porcelain filter plate, Vapo'ar from 
the boiling ether in F will pass through the E and be 
condensed‘^t A, dripping on the substance in B. When the 
ether in B has reached the height of the tube H it wil! 
syphon back into the flask F, proVided a small constriction 
be made in the glass tube at V. The ether used in the ex- 
traction may l^e recovered by distilling into B and draining 
through the stO[>cock H. It may be of advantage to insen 
a glass syphon into the flask F, which 'will eliminate the 
trouble of disconnecting the flask to remove tiie fatty re- 
sidiuan. Action of ether on the corks /, m, n may be pi‘e- 
ventod by coating tlunn with gelatine or glued 

The following tables show the percentages of oil or fat 
found in a large number of seeds, etc. 


“ Jcminal of industrial and Engiiu'oring Chemistry," 
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TABLE OP VEGETABLE PATS AND OILS, WITH PRENCH AND 

CENTAGE OP PAT IN THE PLANTB 


Kn^ilisli Names : Oilf Fjit, 
Butter, Tallow (»i 


Ailaiito 
Alligator pear 
Almond 
Anda 

Antidote cacoon, Abdla 


Apple kernel 
Bay berr y 
Bccuiba 
Beechnut 
Bju 

Black mustard 
Brazil nut 
Bur 

Butea, Pallaa tree 
Cabbage palm 
Cacao 
Cakile 

Calaba, Pooiiseed 

Camul 

CandleuuLs 

Cardon 

Cashew apple 

Cafctwt cd seed 

Castor 


Centaury 

Charlock 

i^^iiaiilirioogra 

Chironji 

Cobnut, Quabenut 
^ 'ocouut, Coprah 
Cocuin 
Corn poppy 
Cotton, Cotton-seed 
Crab wood 
CresB-soed 
Croton 
Cucumber 
Cyperu.s 
Dika, Oba 
Earthnut, Peanut, 

(rroundnut 

Elupa 

Epurge 


German Names : -Oel, -Fett, 
-Butter, -Talg 


Ailantlms 

Avocado 

IMandel 

Anda 

Eeuillia 


Apfclkcrn 
Lor beer 
Bicuyba 

Buchenkeru, Buebtdkern 

Behensamen 

Sent, M'hwartz 

l*aranuss (Juvianuss) 

Kletteusaiuen 

I aickbaum, K in(d)aum 

Arekanus-> 

Cacaobutter 
Meersenf- (Meerhanf-) 
sameii 
Calaba 
Camul 
Bankulnuss 
Artischokeiisameii 
Acajou 

Tasi • liel k ra u tsara < -u 
Kn-inus 


Cen tail n e ri, h’l oc ken hi u m c n 

Ac k orsc 1 1 f- Ka VI sou 

GyiKK'ardia 

Chiroujetalg 

Ouabenuss 

Co(‘os, Coprah 

Kokum (Gou) butter 

K latclimoh nsameu 

Baumwollsamcit 

Carapa, Krabholz. 

( lartenkressensameu 
Croton 

tlurkensamen 

Tlrdmandel 

Dika 

Erdnuss 

Kllipcbutter [nion) 

Purgirkern (Purgirwolfsa- 


F'rencli Names : Huile, 
GratsM*. Benrre, Suit de 


1 Ailante dii Japon 
* Abaoctier, Avocatier 
I A man ties 
Anda 

i Ijiane centre poison, 
Couknre, Noix de- 
serpont 

I Pepins de pommo 
1 Lanricr 
, Ccuuba 
Paine 
I Ben 
Moulatllc 

No]\ (If Br* ^ijl 

Banlane 

Butea 

Not\ (Pan c 

Cacao 

Ca(juillc 

Calaba, Calba 
Polango 

i Noi\ de Bancul 
Caidon 

; Noix df Capi 
; (’rcRson, Taburet 
' Uicin 


Cciitaurie 
liavisoij d ’Odessa 
Olialmogrre 
I Charoii'e 
Noix d'Oinpbalicr 
Noixde Co('t), Cuprali 
Cokum, (iua 
Coduelicot 
Coton 
I Carapa 
, Cressen alenois 
Graincs de Tilly 
: Pepin-i do concombrft 
' Siicliet cornostible 
I Dika 

i Aracbide, Pistache 
j do terre 
^lobwa 
i Pj purge 
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GERMAN NOMENCLATURE, SOURCE AND ORIGIN, AND PER- 
from which they ARE DERIVED. 


Plants from whioh obtained. | 

I 


t .. 


Country of origin. 


Percen- 
tage of 
Fat and 
(/il in 
the 
Seeds. 


Ailanthus glutiiio.sa 
Per-sca gratissima 
Amygdalus comniunis 
\rida ( roiii(“sii 
I'ouillia oordifolia 


(;hina, Japan 
■ We>,t IndiPis, Brazil 
Aloditcrranean countries 
P>razil 
Brazil 


54.5(> 
28-30 
48-50 
I 80-35 
j 55-GO 


Pvrus mains 
Ijaurus uobihs 
Myrihtica bicuhyba 
Fagns syhatica 
i^fcringa olifera 
Snmpis iiigrjfc 
BortiiolcMa e\'cclsa 
.Art'tiiftn Lujipa 
Biuea frond"-.;! 
Arcca cal Cebu 
Tiiefdiroina cacao 
Kalvilc maritima 


Pairopc 

Southern Europe ^ 
Brazil 
Europe 
T'3gy]>t, India 
Phi rope 

.'Muitli America 
hurojH' 

India 

E.i'-tdndies 
Central .America 
Europe 


17-19 
I 24-20 
70-71 
i 48-45 

1 

; 81-88 
! 00.07 
! 14-20 
i 24-20 
! 14 10 
: 41-47 
I 52-55 


• CalopiiN Hum ( 'alaba 
Malottus pliibppenMs 
Aleiiriti^ moluccaiia ^ 
Cvnara Cardiin<ailus 
\nac‘ardiuiLi occideiilale 
Tliaspi bmsa pastor 
Riciuu.s tsmimurii. 


Centaurea sonchifolia 

Sinap)--/irM'iiii,s 
flyiiocardia "dorata 
Biichanania laiifolia 
Uinplialoa inandra 
Cocos luicifera 
(Tarcinia (Bniidonia) indica 
l*apaver Rlioeas 
Gossypium lierbaceum 
Carapa guyanensj.s % 

Lepidiuiu sativum 
Croton Tiglimri 
Cuourbita pepo 
C'vperus esciilentus 
i\[augifera gahonensis 
Araohis hypogaea 

Bassia longifolia 
Euphorbia Lathyris 


Autilb - 

Ah^S'.inia, India 
1 Iceania 

Mediterranean countries 
\\**'t lndle'^, Brazil 
India 

I'bist Indies 


W. Europe, Pi nec 
PhirojH' 

Pbist Indies 
: Malabar 
West Indies 
I (riiinca 
; Lviwer India 
I Pbirope 

j Asia, Africa, America 
' Brazil, Guiana 
j i ’uropc 

I pjdst Indies > 

I Drient. 

I Mediterranean couritriet# 
j West Africa * 

West Africa, India 

East Indies 
I Bouthern Europe 


1 60-03 
I 20-24 
62-04 
20-22 
40-45 

• ¥“ 

51-58 
i Tiid. 
i 4()-49 
i Amer. 
i 27-28 
, 81-33 
J 8t*rtf> 
. 40-43 
: 89-41 
40-45 
; 22-25 
01-05 
* 24-30 
05r70 
28-25 
' 58-50 
20-25 
! 20-28 
, 00-04 
i 48-45 
‘ (50) 
50-55 
43-46 
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TABLE OP yEGETABLE PATS AND OILS-con^inwtd. 

r 

Eiigliali Names : Oil, Fat, 

Gernian Names: -Oel, -Fett, 

c' 

IVeiich Names : Huile, 

f Buttrr, Tallow of 

t 

-Butter, -Talg j 

Graisse, Benrre. Siiif de 

Pir cone 

Tannensamon 

Epicca' 

Galam, Nungu 

Galam, Djaveol 

Shoe, Bambouk 

Galam (Shea) 

Bambuk, Galambutter 

Shee, Bambouk 

Gambo, Sunu-okra 

Gainliolianf 

Rose do chine 

Gamboge 

Gamboge i 

Gamboge 

German sesame, Came- 

1 ioindottcr 

Camelinc 

Gilla [Ikia 

Gilla 

Gilla 

GillifltAver-accd r * 

Levkosensamen 

Giroflee quarautaine 

Grape seeds 

Trail boil kern 

Pepins de raisms 

Gimdocliitt ' 

Gundschitl, Siva 

Lallemantia 

Gundsclutt 

Lallemantia 

Ijallemantia 

Hazel nut 

Haselnuss 

Noisettes 

Hemp-seed 

Hanf ' 

Graines de ebauvre 

Henbane seed 

Bilseiikrautsamen 

Jusqumme 

Hickory 

Hyekorvnuss 

Noix Hihore 

Himalayan apricot 

Aprikoseiikern 

Amandes do I’abricot 

Hollytreo seeds 

Stechpalmcn 

Hout rpmeux 

Honesty 

llothrap'' 

Julieniif 

Horned poppy 

Honimolm 

l’a\ot cornu 

Horsenut oil 

Kosskastaiiicn 

i^Iarrond’lnde.Fccule 

Indian butter, Fulwara 

Fuhva 

Fulwara 

Indian cross 

Kressen (Kapuziner) 

CajUJcino 

Inga 

Iio4a 

Inga 

Java almond < 

Javainaudel 

Canari 

Kapok 

Kapok ♦ 

Grames de capoquier 

Koeme 

Casta nil as 

( )gadu)ka du Gabon 

Koruug, Ponga 

Korungbutter 

Korung 

Lenti^k 

Leiitisc.us (Mastixpistacien- 
saracn) 

T^eutiquc 

Lettuce-seed 

Latticli- (Oellattichsamon) 

] iaitue a Thuile 

Linden-seed 

Linden samen 

Tilleul 

Linseed 

Lein 

Lin 

Lion’s tooth (Dandelion) 

L«)w enzahnsamen 

Pis-,(!nlit 

^Macaja 

Macajabutter 

Mocava 

^ladi ' 

Madia 

; Madi‘ 

Mafura tallow 

Mafurratalg 

1 Mafura 

M ah wall 

lllipe 

lllipe, Mahwali 

Maize, Indian cbm 

Mais 

; Mais 

Moldavian 

Moldavica (Drachenkopf) 

Moldavique 

Nagafiur 

Mesua (Eisenholz) Nagasur 

Nagasur, Bois de fer 

■ Nettle-seeds 

NoKselsamen ^ 

Ortic 

Niam 

Niam 

; Niam 

Nickeraeeds, Fevernut^ 

Borneotalg 

1 Noix de Bonduc 

Nightshade 

TollkirHchen 

Belladonne 

Nimb j 

Sedrarh (Paternosterbaum) 

; Margosa 

Nutmegs 

Muskatnuss 

i Muscude 

Ochoco 

Ocboco 

1 (Jchoco de Gabon 

Ocuba 

Ocuba (Wachs) 

Ocuba 

Olive 

Baumol 

1 Olives 
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TABLE OP VEGETABLE FATS AND OlhS>~-continue(L * 

, _ • 



1 

Percen 
tage of 

Blauts from which obtained. § 

A, . r • r at ana 

Country of origin. Oy 


1 

Seeds. 

Piiius picoa* 

• • ;■ 

Eurojie 

82-33 

•Basftia Parkii 

Tropical countries, W. Africa j 

4y-62 

Bassia fWkii 

India, W. Africa 

— 

Hibiscus caunabinus ’ 

India • 

17-18 

Garcinia pictoria 

India 

24-25 

Caiiieliua sativa 

Europe 

31-H4 

Entada scandeus 

Bengal • j 

70 

Mattiiiola annua 

Soutbern Europa^ li 

22-23 

Vitis vinifiMti 

Asia 

11-12 

Lallemaniia iberica 

Persia. Kurdistan i 

29-30 

r^alleiuantia ibcnca 

1 Persia, Kurdista* 

29-30 

Coryllus avcllana 

i Europe ; 

60-60 

Cannabis sativa 

1 Asia 

30-85 

Hyiiscyamus niger 

1 Euro])o ; 

35»d7 

Carya amari 

' North America 

29-30 

Armeniaca vulgaris 

1 Asia 

40-45 

Ilex J]Cfiuif<»liuni 

1 Europe 

25-27 

Hespeiis matron ah s 

, Soutlicrn Europe 1 

28-30 

Glaueunn lutcuin 

' Cenftral Europi 

30-35 

Aesculus hippocastanum 

Southern Europe | 

6-8 

Bassia but> racoa 

Himalaya j 

50 52 

Tropaeliuin uiajus 

South America i 

46-60 

Park i a biglaiidiiloaa 

West Africa 

18-20 

Bursera pariiculata 

Moluccas- ! 

40-42 

Boinbax pentandruim 

India 

30-32 

Telfairia [x-data 

1 Madagascar, Africa 

33-85 

Piujgamia glabra 

I India 

34-36 

Pistaeia lentiscns 

: Italy, Greece •, 

44-45 

t 

Ijactua oleifera 

1 Europe j 

87-38 

Tilia inacrnphylla 

' Germany 

25-28 

Linuiri usitati.ssimum 

; Orient i 

1 38-40 

Leon tod on taraxacum 

Germany 

j West Indies, B'azil 

— 

Cocus aculeata 

i 60-65 

Madia sativa 

Chili 


Mafureira oleifera 

{ Mozambique 

, 60-65 

Bassia latifoha 

1 East Indies 

1 50-55 

Zea Mais 

i America 

6-10 

Dracocephalum moldavicum 

j South«past Europe 

! 21-23 

Mesua ferrea 

i Java, Ceylon 

: 39-4C 

Urtica divica 

1 Europe 

; 30-32 

Lophira alata 

1 Africa 

44-45 

Hopea splendida 

1 Is.auds of Sunda 

! 46-50 

Atropa belladonna 

1 Euiope 

j 27-28 

Melia azedaracli 

' India 

I 50-60 

M5Tistica muscata 

1 Brazil 

38-40 

Drybbalanus guienonsia 

j Guiana 

61-63 

Mynstica ocuba 

1 Brazil 

20-25 

Olea europaea 

1 Southern Europe 

1 40-60 


8 
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TABLE OF VEGETABLE FATS AND OlhS-~co7itinued. 


English ^aJut*s • Oil, Fat, 

(uTiimn XaiiH*', ; -Fett, 

Freni It Xaines Jfmle, 

Tallow of 

-Butter, -'I’alg 

(Jraissc, Beiirre, Siiifdc 

OlivL- 

01i\e 

Olives 

Orange-seed 

Pomnieran/enkcrn 

Pepni d’Oraiige 

Oioba 

( )toha 

Uloba 

Owala ^ 

Owala 

Owala 

Palm ' 

Palm 

l*almc 

I'alin k<'ruel 

Pal in kern 

Palmisb 

Peach ' 

Ihirsichkern 

Amandes de la I’eclio 

Peach imlm 'i 

Pan poll 

l^anjiou 

Peanut, Earthiiut, 

Madrasna't.c (Eidiiuss Man- 

Pistache dc terre 

Orouiidnut 

dobi) 

Aracliide 

P6<ir kerne! 

Bn lien kern 

i’epms de poire 

Picava 

Sonaribiuter 

ihiiuui 

tallow 

Malabar, Malabar Cojial, 
Pine\ 

Pines 

Pinion nut 

Pinienmis>^ 

Ibgnniis 

Pistachia 

Pi^lacion 

1 ’I'-tTaeiie-, 

i’lnin kernel 

idlauinkern 

Amandes de Prune 

Popp^ 

Mobil 

Pa\ut sonirnlere (du 
pax'll 

Ihickly popp\ 

Aigymono Staclicdniobn 

i'avot epincux 

Puiiipkin-seed 

Kurbiskern 

J’e])iii.s di' Oitiomllc 

Purging nut 

Purgiruuvs (Curcasi 

Pigiion d'hidt 

Radish -seed 

Retticli (Cliin. Oelretticli) 

Raisorts ' 

|{ainhutaii 

Ram but an 

Rtimlioutan 

Jlanitil 

Niger 

Uaiiitille 

Rape- seed 

Rail's 

Navette 

Recdpiiie seeds 

Ficliiensamen 

Sa})in 

,^i^hsen-seed 

Rubsen 

Navel (turneps) 

Rjtabage 

Rutabaga 

liiuabaga 

Safflower 

Safflor 

Oarthames [pueaja 

Sapucaja 

Sapucaya 

Mannite de singe. Sa- 

Scotch fir seeds 

Kiefersamen 

Pin 

Seakak; 

Mi'erkoliKamen 

Ohouxinarin 

Sesame, Till, Benne 

Sesam 

Sesame 

Sierra Leone 

Sierra Ltioin- butler 

Sierra Tioone 

Silk cotton, Kapok 

Scffleriwollsainen 

Graines do Capoquier 

Silylnnn 

Staip berry 

IMariendihrcl 

0 hard on Mane 

Scifeiibcertn 

Noi\ a savim 

Spindle tree 

Spindelbainn 

Graines de fnsaiu 

Stinking bean 

vStmkmalveu 

Sterciilia 
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TABLE OF VEGETABLE FATS AND pILS-<!on{m««dr 


Plants from which obtained. • 

Country of origin. 

Percen- 
tage of 
Fat and 
pil in 
(1 the 
Seeds. 

01 ea europ'&ea 

1 ' • * ■■■“ 
j Southern Europe 


40-6 





t ) U A 1 

12.L 

Citrus auraiitium 

I 

Southern lfiiro])e 


kernr 

27.2t 

Myri-^tica otoba 

' 

Columbia 


35-4C 

Pcntiiclotlira macrophylla 


(iuinea 


4S-5C 

Klais L'Uineijsis 


We.st Africa 


65-72 

Klajs giijijcusis 


West Africa 


4 ,'' 60 

Prunus ])iTsi. u 


Persia 


40-48 

Ouilelmm -^iHx-iosa 

' 

South '\meriea* 


30-32 

Aruf'hi^ liyptigdi-a 

1 

West Afiiea, India 


43-45 

Pyrus ooniiiiunis 


Euiojie 

i 

1^20 

Pccki'M nu\*ano?if,is 


<4uiana, Bra/il 


61-63 

\ atj^ria indica 

• 

East Indies 

i 

- 

Pimi-? ]iint>!L 


Southern Europe 


44-48 

Pi>taci/j \ 


So.itlieiii I'lurone 

1 

61-63 

Primus ilomc'.tica 


l'’uro])e 

; 

40-42 

Papa\ur ‘'omnifcruin 


Asia oliuoi 


48-50 




1 

blue 




j 

41-45 




' white 

Argmnoiir inoxicaii# 

West Indies, Mexico 

1 

25-30 

Cucurbita Pcpo 

, Orient. 

1 

20-25i 

Curcii-, pintails 

i West Indio.-', South America 

; 65-57 




husk’d 

KapliaiiU'-*'>alu'ut) 

1 China 

i 45-50 

Nepholuin lappaccuin 

China, Sunda Ihlaud 

1 4U-45 

iiloifera 


Vb' uii: t India 

1 4U-i5 

Brass) ca luipus 

' Europe 

1 35-48 

Pinus al)U‘s 

Europe 

25-80 

lirassica rapa 

1 

Lurope 

35-40- 

iSrassica uapobrassica 

! S\\eden 


C.’arthanius tiiioturius 

Egypt, India 

30-32 

Locythis Ollaria 

Bniiul, (Tiiiaiia 

40-42 

Pinu.s s\l\ohiris 


Mr<tpe 


io-ao 

Crambe maniima 

I 

^ari>}ie 

40-42 



India 

60-57 



Antilles 

51 -53 

Sosamuni mdicuiii 

'I 

Pondicherry, Bombay 

50-62 



Eevant 

54-56 



Pg> Pt' 

55-67 

PoDtadesma butyraooa 


ierra Leone 

59-62 

riombax poutandrum 

South Anioiriea 

30-32 

Silybiini Marianuiii 

1 

mrope 

25-26 

Sapindus emargmatus 

India 

30-32 

Enonymiis ouropaous 

Central Isurope 1 

44-45 

Steivulia foctjda i 

W Indies, E. Indies j 

28-30 
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Table op vegetable pats and oils— eonJmued. 


English Names : Oil, Fat, 
Batter, Tallow of 


German Name<? : -Oel„ -Fett, 
-Butter, -Talg 


, French Names : Huile, 

I Graisse, Beurre, Suif de 


Stramonium seeds 

Sunflower 

Tacahamac 

Tallow tree 

Tangkallak 

Tangkawang 

Tangkawang 

Tea 

Thistle 

Tobacco seeds 

Toloucouna 

Tucum 

Un^adia 

Vegetable tallow of 

Vegetable wax [China 

Walnut 

Weld -seed 

White mustard 

Wild radish 

Wood 


Stechapfel 

Sonnenblumen 

Tacahamac 

Veget. (chinesiche) Talg 
Tangkallak 
Bonducnuss 
Tangkawang 
} rheesamen (Gamelia) 

I Distelsamen 
I Tabaksanien 
I Toloucouna (Krabholz) 

I Aouara 
Ungnadia 
Chinatalg 
Japan talg (wachs) 

Walnuss 
Reseda (Wau) 
j Scnf, weiss 
J Hederich, Ackerrcttig 
Holzol, cliinesisches, Fir- 
' nissbaumol 


Stramoine 
i Toumesol 
Tamann 
Sebif^re 
Tangkallak 
Borne 
Borneo 
; The 
{ Chardon 

Tabac [gal 

Touloucouna du Sene- 
Aouara de la Guyana 
Ungnadia 
Suif de la C’bine 
Cire vegetable 
Noix sans coque, Noy 
Gaude 

Moutarde blanche 
Kavenclle 
Bois de (.'iiiue 
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TABLE OF VEGETABLE PATS AND QXLS--contmued! 


Plants from whioh obtained. * 


Datura stramonium 
Holianthus annus 
Calophyllum inophyllum 
Stillmpia sebifera 
Cyelodaplino sebifera 
Caesalpiiia Bonducella 
Hopoa maerophylla 
Camellia oleifera 
Oiiopordan Acanthium 
Nicotiana tabacum 
Carapa touloucouiia 
Astrocaryum vulgare 
Ungnadia 
Stilhngia i^hifera 
Khus succedana 
Jugkns regia 
Reseda Inteula 
Sin apis alba 

Raphanufi Raplianistrum 
Aleurites eordata 


1 

1 

j ’ Country of origin. 

j 1 

jPeroen- 
1 tage of 
IFat and 
mi in 
'p tbe 
Seeds. 

i * 

Europe ' 

25-27 

Mexico, Peru j 

2i-22 

India , 

60-62 

China, Punjab 

37-39 

Java 

40-45 

Tropical countries 

24-26 

Sunda Island 

45-50 • 

China, Japan 

43-45 

Europe 

80-:J5 

America 

38‘-‘»0 

Senegal 

50-60 

South America 

40-46 

Mexico 

9-10 

China, Punjab 

3T-39 

j China, Japan 

22-23 

j Persia, Himalaya 

6366 

' Central Europe 

80-32 

Eijrope 
' Phirope 

26-30 

35-40 

’ China, Cochin China 

54-56 



CHAPTEE IV. 


NON-DRYING VEGETABLE OILS. 

(Eaw materic.!, preparation, properties and uses.) 

Olive Oil (Salad or Sweet Oil). 

(Oliveni)! ; hiiile d’olives.) 

Eaw material, — Olives, the fruit of 01 ea europaea L.. 

The true home of the olive ,U‘ee has neve.r been definitely 
ascertained, but it is known to grow wild in Western 
Asia. Olive trees, regarded as wild, have also bt^en dis- 
covered growing in hhirope far away from any olive jdanta- 
tions, this being' particularly the case in 'Andalusia and 
Greece. Owdng to the impossiliility of determining fnuu the 
appearance of the trees themselve.s whether they are wild or 
have degenerated from a cultivated stock, the diificulty of a 
direct solution of the qu(‘stion of origin is iiicn ased (nving to 
the antiquity and extent of their culture. Grist*bacb insists, 
and with reason, that the protracted development of the olive 
tree points to an origin in countries where the winter is short 
and mild and the dry season long, and finds these conditions 
best fulfilled in the regions occupied liy the olive in Syria and 
the sandy coast of Anatolia, considering therefrom that the 
true home of this important plant is to be looked for in those 
districts. The olive is cultivated in the Mediterranean 
countries, Spain, Portugal, Southern France, Italy, Istria, 

Dalmatia, Greece, and the coast of Morocco, as well as in the 

(dH) 
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Crimea and Palestine. Olive plantations have also existed 
in America forageveral centuries, fiarticalarly in Peru, wh^re 
extensive olive groves are foitrid, even in tlie sterile lands in 
the regions near the coast, and also in many district;? of 
Mexico. It is also now cultivated in (^alihrt’pia, Australia, 
and South Africa. 

Two chief varieties of the olive tree are distinguished, the 
wild thorny kind fOlea europaea^var. sylvestris L. = Olea 
Oleaster Link et Hotfmnsg.), and the cultivated thornless 
olive fOlea europaea culta L. = Olea sapva Link et.HoH’- ‘ 
ninsg.). The latter alone yields olives suitahh^ for oil press- 
ing. Xo less than forty-three suh-varie#ies of this kind are 
known, dilhu’ing not merely in habitat and in the form of the 
leaves and hlossoms, hut also in the size and chemical char- 
actej'isti(‘s of the fruit. The most widely cultivated varieties 
are < )h‘a eur. var. pignola, grown alivady m former centuries 
in OonoM and Provence, and yielding the best oil; and the 
Olea eur. \ar. hi^pamea, gi’own chiefly in S])ain, yielding a 
fruit ol somewhat di-'iigreeahh* odour, l)ut ])roducing the 
gr(*ale^t (juantiU' of oil oi any vaihuy knowli.* 

Tlie olive, v.heii fully ripe, is dark violet to black in colour, 
and 1 to^ L *;ich in length; the oily kernel js enibeddt^d in 
tlu' truit, tli<‘ flesh of which is ''ofl when ripe, the paren- 
chyma cells being filled with a uatt.v fluid containing in 
susj)ensiou drops of oil ^bubbles according I > Herz) and fine 
granules, sometimes agglomerated but individually sniaftr 
Hie fruit substance is enchjsed in a skin consisting of 
strongly walled eeJls tilled with violet colouring matter. 

In order that a good edible oil may he obtained, the olives 
should be gathered *I]i I)(*ceinber, when the fruit is fully ripe ; 
very often, however, they are gathcreu t»efore ripening has 
commenced. The oil from ripe olives is yellow and ^weet, 
unrijie fruit yields a greenish, mostly rather bitter oil, whilst 
if the fruit be over-ripe or stored when ripe, the oil will be 
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y6llb\^ to colourless, with an acid flavour, and frecjuently 
malodorous. 

The olives intended for the finest alimentary oil arc picked 
by hand< a method pursued, for example, at Aix and Grasse 
in Provence. 

< 

Where technical or burning oil is to be produced, the 
fruit is dislodged by sliakin^^^ the tree or beating with poles. ' 

Preparation -. — The oil' is obtained l)y pressin^^ the fruit, 
from which the kernels have been removed. Inferior qualities 
are also prepared 'by pressinj]^ tlie kernels, by a warm second 
pressing of the fruit, or by throwing the latter into heaps to 
ferment and then apjdying pressure. When the kernels are 
pressed separately they yield olive kernel oil. By treating 
tlih press residue.s with hot water, a further (luaiHity of oil 
can he obtained, ilie fruit not being even thim exhausted hut 
still capable of yielding oil. Bor this purposes tlu* rf'sidue is 
stored in deep cist(‘rns, half full of water, known in France 
as “ enfer,” wherein after some months an oil of low 
quality, hut good enough for factory purposes, collects on the ' 
surface of the 'w?.ter, accompanied by a very offen.sive sjnell. 
,‘On this account the oil is called ifi France “ huile d’enfcr 
A number of varieties of olive oils are met with in com- 
merce, their quality de))ending on various circumstances, 
such as the different composition and stage of ripeness of the 
olives, the mode of gathering, extent of pressing, etc., etc. 
Pi/iiV one-fiftli of the olive oil obtained in Italy comes from 
Sicily, the climate and situation of the island being highly 
favourable for the cultivation of the olive tree, whilst the 
natives, incline to agriculture and fruit growing exclusively, 
industrious habits lieing rare among theifi. 

The olive grows equally well on the hill-sides and in the 
valleys, the fruit trom the latter being, however, considered 
to yield more oil and of better quality than that from the 
uplands, although it may happen that at higher altitudes 
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fruit of good quality and yield may be grown, ^provide'd the 
trees are well rn^inured and exposoi to the sun. The chief 
in-gathering takes place between the end of September and 
the end of Novenilier, but may occasionally extend up^to 
January. The fruit must be purple red and* fully ripe, and 
the soonei* it is crushed after gathering, the paler and clearer 
will be the resulting oil. 

The buildings wherein olive oif is prepared are, like our 
aimplest agricultural steadings, only one storey high and rest 
on the bare ground, so that neither cellar nor attic ij pro- 
vided. The fruit is crushed in one room and pressed in 
the other, there lieing occasionally a third, serving as a pro- 
visional store for the jiressed residue. In the first room is a 
platform about 40 inches high and 10 feet long, built *bf 
stroi>g masonry, the upper surface as far as the centre being 
ho!lo\v(‘(], witli sliglitly sloping sades. At tlie centre a strong 
verti(*al wooden axis is erected, to which is affixed, at right 
angles to the platform, a millstone some 12 inches broad and 
weighing about 10 cAVt. 

A strong yoltc! beam projects from the sdialt beyond the 
edge of the platform, and by this means the millstone is*, 
slowly ii^oved around by the aid of a donkey or ox.* The 
freshly gathered olives are emptied into the mill trough and 
crushed to pulj) hy the revolving stone, one attendant being 
constantly engaged at the mill in lun mg the mass over with 
the shovel. In this manner about 2 cwt, can be crush^J*" 
.in half an hour ready for pressing. 

Tlie thick pul}) of crushed fruit is put into soft flat rush 
baskets, having only one small aperture in the top, and these 
are arranged in layers one above another, up to 15, in the 
press, mouth upwards. Wooden boards fire then laid across 
the pile, and across them comes the strong cross beam of the 
press, kept in place by guides. To the centre of the cross 
beam is fixed a strong wooden screw, worked by six to eight 
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men by a lever, at .first slowly, then more quickly, and finally 

sctewed home. The oil idows readily and ^luns through a 
shoot into a hogshead below, filled to four-fifths of its capa- 
city with water, so that, as the oil runs in, the heavy im- 
purities may be deposited, and the soluble matters taken up 
by the water, leaving the oil to collect on the surface. 

When the press bags have been in the press for tivd 
minutes their contents al*e again passed through the mill, 



FiG. 4. — Olive t)il pr(3hs from tlio liiz/ii district. 
a*Ircsh batch being ])n‘ssed in tin* interval. After repealing 
the o})eration three times the pri'ss residin' is ]>i1(m] up to a 
height of In to It) inches in a dark room, and left for three 
days, ‘at the end of which time the mass will have Ijecorne 
strongly heated by fermentation, whereupf)n it is ground and 
pressed for the fdurth and last time. Th(‘ final residin', 
amounting ti/ about 7^0 per cent, of the original fruit, was 
formeily disposed of to the bakers to be used as a fuel for 
heating their ovens ; nowadays it is sold for the most part to 
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the large oil works, wJtiere it is treated for^the fifth time by 
solvents, iisiially«jarbon bisulphide, J^ence the names sulphur 
olive oil, sulpho-carbon oil, Imile de pulpe d’olive sulfurees, 
which are applied to the oil extracted from it.^ 

Generally about half the total yield of oil «exudes in the 
first pressijig, the remaining portion being pretty evenly 
dtvided among the three following operations. The perfectly 
fresh oil is green and cloudy. As sofen as a barrel is full, the 
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Ther oil is then fit for sale, and, as the demand is generally 
brisk, there is little net^ of large storage^ •rooms at the oil 
works. 

» Tb«e Sicilians clean their oil jars with water and vinegar, 
rubbing theriF quite dry before use. 

Of late years a few oil works have been fitted up with 
steam power, but the greater part of the Sicilian olive oil is 
pressed as described aboie. The old method of pressing has, 
however, now given place to the hydraulic press in most 
countries. 

The chief difficulty in the preparation of this oil is 
occasioned by th# association of a hard woody kernel with 
soft watery pulp in the fruit, a difficulty accentuated by 
the unsuitability of the olive to bear storage or transport to 
a distance. The result is that the olive oil industry is neces- 
sarily impressed with the marks of all industries conducted 
on the small scale, viz., the employment of low nuichanical 
power, and variations in the quality of the produce in 
successive operations, whereby the retention of a large 
proportion of oil in the press residue is aliii,ost inevitable. 

The finest grades of oil, known as Virgin oil (huile de 
viergo), Provence oil or Aix oil, and Tuscan Cream oil, are 
employed for alimentary purposes, the inferior (jualities 
serving for illumination, as lubricants, and for soap making. 
Sundry oils from the press residues are known as “ after- 
pressings,” “huile d’enfer,” Sottochiari, etc. 

Tournant oil (Turkey-red oil) is a product obtained from 
fermented olives, containing a very large percentage of free 
acid„ on wdiich account it has the property of forming an ex- 
tremely perfect emulsion when agitated with soda solution. 

Pro2)erties . — Qlivc oil varies in colour from nearly colour- 
less to golden or green, the latter due to chlorophyll in solu- 
tion. The flavour is mild and agreeable except with the 
commoner varieties which have an acrid taste. 
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The constants for olive oil are : — 


Specific gravitf^t 15“ C, . . \ 

Refractive index at 20“ C. . • . 
Solidifying-point . . • . • 

Saponification value . ' . 

Iodine value 


0- 9C to 0*918. 

1- 4G70 to 1*1706. 
10“ to - 6® C. ^ 
185-190. 

79-88 Visually. 


The insoluble fatty acids amount to about 95 per cent, 
and have the following characteristics 


Specific gravity at 15*5“ C. 
Refmetive index at 40“ C. 
Solid! fying-point. 
Melting-point . 
Neutralisation value . 
Iodine value 


- 0*8749. 

. 1*4528. 

. 1C*9“ to 2G*4°. 

. fl4P to 31 
. 193. , 

. -^10 90 . 


The acid value of olive oil vari<‘s very considerably ; in the 
pure aliineifctary oils the amount of free fatty acids is low^ 
0'2 to^l o per cent., but the commercial oils show a high pro- 
jwtion up to as much as ‘25 per cent. 

(Jlive oil contains ‘2H per cent, of solid glycerides (palrnitin, 
stearin, and a littk^ arachin), and 72 per cent, of olein; cho- 
lesterin has also been delet ed. 

AduJtcrations.^-Mmy methods of adultefafmg olive oil 
are practised, cotton-seed oil, sesame oil, and ground-nut oil 
being used^ in the alimentary oils, and hemp oij, linseed dl, 
rape oil, and mineral oils for technical ]'”.rposes. 

According to Deite, cotton-seed oil is extensively used as 
an adulterant, and is, moreover, extremely clilhcult of detec- 
tion. The best tests are those of Becbi and Halphen whici\ 
are described in the chapter on testing oils. 

Schaedler considers that the melting-point of the fatty 
acids forms the most reliable method of detecting adul- 
teration. 

According to Bach the fatty acids of olit^e oils of different 
origin melt at 26’5'‘ to 28-5‘' C., with a setting-^oint of not 
less than 22'’ C. The oils employed in the adulteration of 
olive oil differ considerably in this respect, the melting 
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and setting-points of cotton-seed oil, ground-nut oil, and 
sesame oil being much *4iigher, and those ricinus oil, rape 
oil, and sunflower oil considerably lower than the fatty acids 
6f olit^e oil. For example, the fatty acids of a mixture of : — 

Meltinfj- Point. Setting- Point. 

Galipoli olive oil + 20 per cent, of sunflower oil . 24 ‘(P ^ 18 ’ C. 

Rizza „ +20 „ cotton-soed oil . 31*6'’ 28'^ C , 

Galipoli „ +33 „ rape oil . . 23-6" 205 C. 

„ „ + 50 „ ‘ . . 20-3 ' 13-5° C. 

E. Nickels recommends for the detection of cotton-seed 
oil ,in olive oil t,he determination of tbe absorption bands by 
the aid of g. small spectroscope. It should, however, be first 
ascertained whefner the midhod of pre})aration and age of 
the oil have any influence on its optical ])rop(Tti(‘s. 

]b^fore the introduction of cotton-setid oil, se*"’'aine consti- 
tuted the chief adulterant of olive oil, in fact the gn'ab'r part 
of the edible olive oil sold ^ consisted solely of s(*S}iiiie. This 
oil can be d(^tect(‘d, acc(>rding to Eaudoin, ]>y agitating ‘2 
grammes of the oil to be tested with 1 gramiiu' of 22 Ee. hydro- 
chloric acid, containing 0*05 toOT gramme of sugar, thoroughly 
for a few' ninfutes, and then leaving to s+ibsid(‘. Tlu* acid 
separates out and gradually assumes a rosi‘ tinge, the inten- 
sity lieing proportionate to th(‘ amount of sfsame oil present; 
if this exceeds 10 per cent, the oil also assum(+ the same 
coloration. 

Poppy oil can he readily detected liy the increase in 
ttemperature resulting on the addition of sulphuric acid to 
the oil. In the casti of pure oil the introduction and mixture 
of 10 c.c. of sulphuric acid (fUr Ee.) into 50 grammes of the oil 
causes a rise in temperature of some 42' C. in three to five 
minutes, whereas with poppy oil, under the same conditions, 
the temperature rises 80'4" C. Kcb ling’s observations tend to 
show' that this rise pi temperature in mixtures of olive -and 
poppy oils is in exact proportion to the amount of poppy oil 
present. 
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For instance : — 

10 per ee^t. \ f 40-5'-’ C. 

20 „ I of poppy oil 0VCS an average ,| 44*0® C. 

oO ,, j' increase of . . . .1 58-0° C. 

80 „ J [. 04*0" C. ‘ 

Curcas oil is r(3veale(l hy the red“])rown coloration mani- 
fested durni^ the elaidin test, and ricinus and olive kernel 
oils can h(* extracted l)y alcohol. 

Arachis oil can l)e detected, accordin^^to Soiichere, by the 
formation of arachidic acid crystals ensuing when the solution 
of the fatty acids in boiling alcohol is jc^ioled down, the 
crystals having a nacreous lustre. If the amouiit of ground- 
nut oil is large, ii can he detected withoi^t dilhcultv hy the 
charact(udstic flavour o!" beans poss(issed by this oil : and 
furthcrnioT^', by the fact that when the temperature descends 
to S sandy granules separate out, whereas with pure oil 
separation only hegms at 4' (h ^ 

Ihipcnil may ])c known by its iodine number, the melting 
and sctling-points of the fatty aeids, solubility of the same, 
and by iho low saponitic/iti *u value. 

C'otton-sced 0^1 and other semi-drying or 'drying oils may 
he dctcctc<l by the (‘lauliii reacti(Ui, olive* ()il giving a solid 
white projuct, whereas cotton-seed oil gives a scmi-fluid'rcftiss 
with a hrownisli colour. 

Mineral oils may be estimated by tlu amount of unsap- 
onifiablc matter. 

01iV(*, arachis, poppy, and sesame oils are best stored iji 
open Icad-liiu'd iron tanks, in rooms from which dust is 
carefullv excludt'd, and should be sheltered from the sun, the 
most suitable storage tem]>c*rature being between and 
18^ C 

The edible oils from the first cold presshig of ground nuts 
and stisaiue sliould, in particular, not Ije olTered*for sale until 
they leave, been kept in the above manner for a few weeks. 
The temporary specific odour manifested by these oils when 
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fresh from the prpss, and which, when too powerful, is dis- 
liked, both in these oils ofid olive oil for aliroipntary purposes, 
gradually vanishes as a resulv of the exposure of a large 
surface to the air, so that olive ancJ aracliis oils become almost 
equally inodoious. It is found that, during this storage, a 
slight separation of free fatty acids (up to about ) per cent.) 
occurs, causing a faint rancidity, without, however, spoiling 
the fine flavour of the oii. The storage of fine edible oils in 
large quantities in closed vessels should be avoided, as kept 
in this way they evolve a too powerful specific odour. It is 
much ])etter to leave the storages vessels quite open, as men- 
tioned above, or e#Vjc to merely cover them with gauze. 

Uses of the oil , — Medicinal and cosmetic. 

For alimentary purposes: for salads, baking and cooking, 
preserving fish, etc. 

Technical : as lubricating oil, either alone or in conjunc- 
tion with other oils. Also for soap making, the manufacture 
of Turkey-red oil, etc. 


Almond Oil. 

(Mandelol ; huile d'ainandes.) 

' Ifair material , — Sweet and bitter almonds from the fruit 
of the almond tree Prunns amyefdalus, Stokes {Avnjijdalus 
communis L.j. The fruit is enveloped by a tough, parchment- 
like pericarp, the outside of which is felted, and which, when 
ripe, splits open along the one side, allowing the atone to drop 
out. The latter consists of two sclerenchymatous layers, sep- 
arated by a network of vascular bundles, and the almonds are 
differentiated into thick- and thin-shelled kinds, according 
to the thickness and density of the envelope, the latter kind 
being known as boft almonds. The interior tissue of the 
shell is always dense and glossy. In arrangement the fruit 
of the almond is double-seeded, but usually only one seed 
develops, and this is of bi-convex, flattened, and pointed oval 
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form. When there are two seefis developed* in. *the same 
shell they are both plano-convex jnd much mbrc flattened 
than is the case Vith the singj^ almonds. The almond seed 
is without albumen, consfs ting* merely of two lobes, j^adicle, 
and integument. Biltei- almonds contain ^niygdalin •and 
emulsin, these bodies being, according to Thome’s re- 
searches, separated (/.e., in diflerent cells), the amygdalin 
in those of the parenchyma, whilst .the emulsin is located in 
the soft vascular elements — a circumstance to which is due, 
according to the above-named investigator, the phenomenon 
that biittu’ almonds, when the tissues afe broken in the 
jU'oce^s of comminution, evolve firsts hydrftcyanic acid 
and then oil of bitter almonds. 9’h(‘ sweet almonds — 
undistinguishable external'y from the others — taste swcft^t, 
(uly, ond imirdaemous ; tiu; bitl(‘r variety having a strongly 
l)itl('r flavour, and, ^\h('n bn’^ken, th(‘ characteristic odour of 
bitter-almond oil. S\V(‘et almoTid> contain over oO p(‘r cent, 
of latty oil, (» }K'r c-eiit. of grajie sugar, ‘5 )>er ctuit. of gum, 
•perc(mt. of albuminoid bodies with cellulose*, a little acetic 
acid and coloiirintr matte’'s lii liitler alinyyds there also 
occur, as meiiliont'd above, amygtlahn and emulsin, but the 
pro[)ortion of oil is lower, falling to about -^0 per cent.^ The 
aniNgdalifi. of which some S';*) to 9 })cr cent.* is apparently 
present, IS a ni*utral, rather bitter, cr\stallinc body, ex- 
hibiting the conijxisiiion soilin’*' in water and 

aleoliol, blit insolnldc' in etlier. The emulsir. synaptase),- 
discovered by Lu’big and Wd'ibler, is an amorphous, ni- 
trogenous l)ody, solulfle in \vator, but insoluble in alcohol. 
When brouglit into contact with amygdalin and water the 
former is split up in^o oil of liitter almonds and hydrocyanic 
acid. 

Vrtparation of tJir oil. — I’he inferior varu^ties of almonds, 
coming in large quantities from ^Jorfliern Africa (^forocco, 
Tripoli, Algiers", are alone used. The oil is prepared from 
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both sweet and bitter alfnonds, but rnosily from the latter, 
tbe former yielding on average about 45 per cent, and 
the latter bG per, cent. The residual cake from bitter almonds 
is utilised for the preparation of the oil of bitter almonds. 

As a preliminary step to the preparation of the oil, the 
w hole or shelled almonds are ground, and then pressed in the 
usual manner. 

The constants of almpnd oil are : — 

Speoitif' gravity at C. .... 0*in75 to 0'!n95. 

Solidifying-point - 10’’ to - ‘20 . 

« Refractive index at 15° C 1*472 to 1-472, 

Acid value 0*7 to (i O. 

Saponification vr’ue 18{l*5 to lilO- l. 

Iodine value 01 to 101. 

Adulterants : Almond oil is mainly adulterated with poppy 
oil, sesame, nut, peach, and apricot kernel oils. Acc<n'd]ng to 
Schaedler these may be detected by the tlavoui’. 

Additions of j)Oppy, nut, or sesame oil increast* the specific 
gravity. 

A special cliaracteristic of almond oil is the low melting 
and setting-point of the fatty acids. Nut oil and ])oppy oil 
raise the iodine iiuinher consideraldy ; sesame oil to a 
smaller extent. 

Bieber,’ wno asserts that most of tbu almond oil of 
commerce is peach-kernel oil, detects tlu‘ usual adulterants 
by means of a mixture (jf equal parts by weight of concen- 
trated sulphuric acid, fuming nitric acid and w^ater, one part 
of this reagent being mixed with five (d‘ oil. 

Pure almond oil gives a yellowish white liniment, turning 
later to a reddish tint. 

Peach-kernel oil becomes at once a jHiach-blossom colour, 
then dark orange. 

Sesame oil turns pale yellowish-red, and then a dirty 
orange-red. 

Poppy and nut oils make a somewhat whiter liiliment 
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than almond oil. According Haag, Bidder’s statement 
requires correction, in that fresl^ nut oil giv^s an orange- 
yellow linirnenf instead of wljite. By means of this reaction 
the presenc(^ of 5 per cent, of pnach oil or sesame oil sjioiilc^ be 
detectable. In order to distinguish between ^hem, nitric acid 
of ]'4() s])ecific gravity is added, whereby aluiond oi^ produces 

• a pale yellow liniment, peach oil a red, and sesame oil a dirty 
greenisli-yellow mixture, turning tp red. floppy and nut oils 
give a white liniment. 

According to the Pbarm. germanica IT. pure almond oil — 
when well shaken up with a mixture of part?, water and 
three of fuming nitric acid, in the ])ropQi’tion (it* five parts of 
oil to one of acid— should give a wlnte mixture (never brown 
or r(‘d), wliieb s(‘parates In a few seconds into a stiff wfiite 
mass and a colomicss liquid. Kremel confirms the immediate 
detection by this test of sesame, araebis, olive kernel and 
apricot oils tlirougli the yollhw lorangei coloration they 
produce. He furtb('rm(>r(' found tha^ the oil from bitter 

• almonds took much longer to set than that from the sweet 
variety. 

f 'sY.s’.— ^ledicinal and cosmetic. 

AeuK’OT Oiii 

(Aprikoseiikeriu)] ; huile d'anioidos do rahneot.) 

Ilatr mairrial. — Seed kernels of the Apiicot (IMarilla) tree, 
Armcnuira rult/aris, which c<»ntain 40-50 per cent, of oil. 

Method of prqxt ration. — Bruising the seed kernels (in the 
shell), rollo\Ned by grinding and pressure with or without 
watt'r and lu'at. The nisidue from the press is usfd for 
feeding poultry or iM,the preparation of liqueur. 

Properties of the oil. — Tlie pressed oil, vlarified by settling, 
is,^ when fresh, almost colourless, afterwards turiiing yellowish 
and becoming continually darker on prolonged storage ; the 
flavour is mild and agreeable, and the smell recalls that of 
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oil of bitter almonds. The oil easily becomes rancid, has a 
sp. gr. of O'Olh at 15" C., a>^d sets at - 14"' C.^, 


llofrac“ti\e index at 25" . ^ . . 1-4045 

Saronification value 18S to 108*1 

lodmo number 100*4 to 108*7 

Fusing-point of the fatty acids .... 4*5" 

Cougealing-point of the fatty acids , . . 0 C. 


17.s7'.s’.— -F or medicinal and cosiiu'tic 
almond oil. 


purposes : 


same as 


PEAtn-KKUNLL Oil. 

iFfirsivhkern<)i . luiile d’Amandes d(‘ la Peehe.; 

Bdfv MatrridI , — Seed kernels of tin* peaeli tix'e [Prunus 
Tlu'se — when tlu* (‘xternal, bard slu'll, enveloj)ed 
])y the flesli of the fruit, is opened— are almf)nd shaped and 
covered by a rough brown .skin The lobes are plano-eonvex 
and eontam to do per (ant. of faU\ oil. In tlavour ihc' 
set'ds resemblt' bitter almonds, being very bitter, and eontain 
emulsin and aiuNgdalin. 

rrtp((rati(ni -The hard slielP ar(‘ bndxU'n end tin' kenu'ls 
crushed, ground, and ])reSsed, without th(‘ assistane<* of ttalev, 
which must be avouhal. Thv rt^sidiu' is e.mjiloycHl for tlui 
pre})aration of 'a lifjtnair. 

Properfirs . — The oil is very Iluid, light yi'llnw in colour, 
clear, and resemhkis almond oil in flavour and siiK'll ; lliiidvens 
at “ 0' to - 10 C. and sets at - IS C. 

spool fir gra\it;\ at 1.5' C (riUS 

Saponihcatirm \alue IH'.I'I to Ja2’5 

Iodine value 92’5 to 110*1 

In addition to tdein the oil ctintains a rather larger 
amount of stearin and palimtin. Treated with nitric acid 
it behaves like almond oil, hut colours red at first, cluinging 
later tt* dirty brown Suljdmrie acid eolonrs almond oil 
olive-lirown, hut the colour reaction with peacli-kornel oil 



N()N-])KYIN(i VEGETAP.IjE OILS. 


58 


is pure brown. Concentrated snl|)huric o1’ niti^c acid j^dves 
at once a peach-^Dlossom coloration. 

Usrs. — Medicinal and (?osniotic purposes ; same as ^almond 
oil. 

CHERliV-KEKNEL OlL. 

( Kirschkern()l.) 

Bfur nidirrlaL — (-h<‘iTy kiuaiels, the seeds of the well- 
known cherry tree, Prunus rrntsus L. 

Prv])arnii()n . — Tli(‘ seed shells are broken and the^hard 
portions removed, the inner lau’nel bein^ unround and pressed. 
In Wiirtiuub(u*^^ and the valleys of the A4ps the cold-pressed 
od is used for alimentary purj)os(‘s, and that from tiie warm 
pressinj^^ for biirnin^^ and soap-makin^L Th(‘ seeds contain 
about .85 per cent, of oil. 

7h-e/)rr//r.s. -The <ul is ^^oldcm yellow in colour and of 
mild pleasant Havoiir. 

^'Hivirs tiL 15 ('. . , , . i)-')j35 tn 

Sapniiiliration \alij<' .... to r.i5 

lodiiit; \!iluc ... ... IIO'S t.' 114 -'I 

It thickens at 0 becomc's cloudy at ^ 1() C., and 

Sets at - 11) to -•Ji) The fresh oil has an odour of 

• « 

almon(K,d)ut (pnckly lo.se^ this and becomes rincid. 

/"".sv-s'. — ^ledicinal : saim^ as almoi' 1 o'f. 

Alimentary : tlu^ ir(‘^llly })r(‘Ssed oil is le •’•d for cookine, 
and tlie same purposes as olive oil. 

T('c]mical : as illumiiiatm^^ oil and for soap-makin*^. 

Pli m-Ki'Hnel Oil. 

(Zwetehlnmki'rn/)!, pfiainnkerndl ; huile d'ainaiides do 
prune ; Irom the Ivermds ol t!u‘ plum, Pruinis (Jonn stint 
and P. (Utmascicna.) 

Patf' ntdtcrKtl.— Vlinii kernels, the iniu'r kt'riiel 5’ the 
plum (Pf'N /ms sf ica) , which contains '25 to .80 per cent, 
of oil, some 20 per cent, bem^^ extractible. 
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Pre 2 mrafl\)}i. — Crushing, grinding, and pressing the seed 
kernels. The residue is inanipulat(‘d for the ‘manufacture of 
brandy.^ 

Fropf'rtirfi . — .Tlie oil is clear, yellow in colour, and pos- 
sesses an agreeable' almond flavour and smell. At 4 ' C. it 
thickens, and at - C. sets to a solid white fat. 

Specific gi-avity at ('. * . . . . . 0*1)10 to 0*9H> 

Saponification value 189*1 to 191*5 

Iodine value ........ 91*2 to 100*1 

— For alinr.'ntarv purpos(‘s ; and, technical, same as 
other fatty oiks. 

Grocnd-Nut (Eaiitii-Xut!, Ahaciiis, on Fka-Nit Oil. 

(Erdniiss()l, Arachidbl, Ariichisr)!, Mandolxjl ; buiU* d'Araeliide, 
hnile de pistacJu' de terre ') 

pair )nat( riaL — Seeds of .‘I r((rhis lijipoijara L. ^Hie plant 
is one <>l' the most important cultivatt'd in tropical countries, 
being largely grown in South America, the biast lndi<‘S, 
China, Japan, itnd the l^hvncli ^^'eat African coloni(‘s ((’ong^L 
, Senegal, etc.*, and the seeds, besides being t'.At(uisively 
employed as a food-stull, are aEo exjiorbal in enormous 
(|uantities to European oil manufacturers, the J'^reucli col- 
onies in W(‘St Africa aloiu' shipjung annually over 10(1, 000 
tons of ground nuts to iMirope, most of wliich is worked up 
Francii. Very large amounts (J oil are also pr(‘par<*d in 
liolland, b’ ranee, and Germany from ground nuts of East 
Indian origin (^Madras, Calcutta), or obtained from the west 
coast of Afri(;a, the exports from the l^last .Indies in 1011- 
12 being valued at £2,0^0,580. „ 

The blossoms (jf lliis lierbaceous, creeping, papilionaceou-s 
plant develop in the axes of the leaves ; the fruit buds grow 
downwards into the ei^rth and develop there into fruit, to 
inches in length, 'i to 2 of an inch in width, and straw- 
yellow in colour (hulls), which rest, until ripe, about 2 to 8 
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inches below the surface of the ground. ITsuaWy there are 
two seeds — inord rarely three— in each capsule, the latter 
being constricted once in 1;he former case and twice Jn the 
latter. 

The seeds are ovate but usually flattened at the one end, 
(y>pper-red to brown in colour as far as the white eye, and 
often tinged with violet. Older s^eds are brown; whitish 
seeds appear hut seldom. The epidermis of the seed is 
easily detachable, resembles parchment, and is traversed by 
branching veins. The small tliick radicle*w^posing ])et^teen 
the easily separable cotyledons bears thf acro»pire, which 
is covered \Nith embryo leaves. The average weight of the 



Grouiid-mit M'eds. A Kntire nut with capsule ; B, Crushed 
• capsule : O. Kernel (nut), 

seed is iiluuit 0*2 gram. The cotyledons liave about the 
same con*sistency as a hazel nut ; the tastb is oily and 
reminiscent (^1 that of beans. The ep'dt^rmis of the seed 
consists of tissue comjiosed of flat, polygoi'al, porous- walled 
cells, to which an* attached several interior layers of rounded, 
colourless parenchyma cadis. The outer skin is copiously 
interspe^rsed with vascular bundle's, wherein tracheal fibres 
are detectable witliout difliculty. The fundamental tissue of 
this skin contains ispn-blue colouring matters. The lobes 
consist of a parenchyma traverf>ed5by soft .vascular bundles, 
the thin- walled, polyhedral parenchymatous elements being 
filled with drops of oil, amongst which granules of starch, 
O'OOi^ to 0-015 mm. in diameter, and minute agglomerations 
of albumen are discernible. The parenchyma cells on the 
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inside of the seed lobes measure as much as O’ 100 mm., 

*' • 

those of the periphery ranging from 0’0‘20 td O'OdO mm. 

The amount of fat contained in ‘the kernels varies between 
48 ?nd 50 per cent., the albumen amounting to 27 to 28 per 
cent., starch and cellulose together to 18 per cent., and sugar 
and gum to about 7 j)er cent. 

Pre 2 )aratiou of fJu' oil , — Comminuting and pressing (ex- 
tracting) the seeds. 

Pro 2 )crties . — The first, cold-pressed oil is colourless, and 
possesses an agreeable flavour, recalling that of kidney beans. 
According to Schaedler, a second cold-pressing yields an oil 
commercially known as “ butterine oil ” ; and Benedikt states 
tl)at the second pressing produces good burning oil. The 
oil from the third twarni) pressing is employed for' the manu- 
facture of soap. 

The constants of earlh-nL»t oil are as follows : — 


.Specific gravity at 15' C. 
Soli(lifyiug‘point . 
Refractive index at 15^ 
SapoiiiiicatfJ).. value 
Iodine value 


0 to -f '1 (’. 
MTdl 

1^5'fi to IIh; 
s:e;i to 105 


The insoluble fatty acids have tin; following character-. ; — 


Specific gravity at OT' {water at lo o' -1) 

S(didifyiijg-poiin 

Melting-point 

Neutralisation value .... 

Iodine value ...... 

licfractive index at 00^ C, 


0- .S-iO 
J-J to 
27^ To 
201-0 

05-.5 to lUS-4 

1- 41IU 


According to Benedikt, ground-nut oil consists fur the 
most part of the glycerides of paliiiitiCj^ hypogaeic, and ara- 
chidic acids. In consecpience of the large proportion of hypo- 
gaeic acid the elaidin reaction is particularly decisive. The 
presence of arachidic Ecid facihtates the detection of this oil 
when mixed witli others. After ])artial puriHcation hy re- 
crystallisation from hot alcohol this acid melts at 74 to 75*5" 
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C. One hundred parts of DO per cent. alcohoUdissolve 0'52 
of oil. 

Ground-nut oil is occasionally adulterated with poppy oil, 
sesame oil, and cotton-seed oil, the presence of which ca/ilbe 
detected hy determinations of the specific gravity, iodine 
numt>er, melting-points of tlie fatty acids, and by the furfurol 
reaction (sesame oil). 

Us(s . — For alinuuital purposes : same as olive oil. 
Technical : in tlie adulteration of olive oil, soap-making, 

etc. 


Hazkl-Nut Oil. 
iHazelnussr>l : huile de noisettes.) 

J^fur ntdtrridL — Hazel-nuts, tlu* fruit of CoryJiis aveiiana, 
wliic^li contain 10 to 00 per cent, of oil. 

Vn jidrat 'udi of thr oil. — ]^>t warm or cold-pressing the 
cnish(‘d fruit. 

Pro])f'rti('s. — Hazel-nut oil is pale yellow, clear, inodorous, 
and of mild agreeable flavour The specific gravity at 15 C. 
is 0*01 5 to 0*017*; the oil is somewhat thick. Saponification 
value, 10*2'S to 107 *1 : iodine value, 80*2 to 00*2 ; sets at - 1 7 to 

• a 

- is C.f and (‘ontains, in addition to olein, the gdycerides of 
stearic acid, palmitic acnd in small oaantity, and probably 
linolic acid. Like almond oil it very easin i'^comes rancid. 
When exposi'd to tlu' action (;f nitric acid, containing a little 
nitrous ac*id. it loses its colour at first, afterwards assumiifg 
a grec'iiisli tinge. Treahal with somewhat diluted fuming 
nitric acid a cliaractcristic evanescent blue coloration occurs, 
and the mixture stds, after standing for two or three fiours, 
to a yellow mass. Sulphuric acid produce's a pale blui'-h- 
green tinge, quickly passing into gri'y, and a mixture of etpial 
parts of suliihuric and nitric acids colours tlie oil a dirty ])ale 
brown. Chloride of zinc causes a greyish-green coloration, 
hut only after prolonged exposure to this reagent. 
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Uses. — Far alimentary purposes, when fresh and cold- 
pressed. 

Technical : as a burning or in'Achine oil, and for soap- 
making. 

Castor Oil (Kicinus Oil). 

(Kicinusol ; huile de ricin.) 

Fair material. — The seeds of llicinus rofmnnis L. 

The ordinary castor-oil plant and a few nearly related and 
proba'hly subordinafe forms of this species (which an*, how- 
ever, classified as separate kinds by many authors) yield seeds 
now" extensively used in many warm countries for the pre- 
pa^^ation of oil. Although ap])arently indigenous in Africa, 
India is now the home of Itirupis co}nmHNis, and also of th(‘ 
allied species, I{. /u'r/'J/.*? Willd. and h\ nihrr liumph,, all of 
W"hich are cultivated in the b^Jist Indies, as oil plants, and also 
belong to the flora of that country. In addition t<^ tliese 
species, there are also cultivat('d ]}. amerira}! us, itirfinis Jacq., . 
liridus ’WWld.^jifricanus AVilld., and ju'obably a few others. 
,The largest area nnd(*r cultivation is in India, but consider- 
able quantities of ricinus seeds arc annually gathered and used 
for producing ' oil in several West Indian islands, North 
America, Algiers, and latterly also in Italy. The ric.inus plant 
was known as an oil plant in ancient Egypt ; in the other 
•countries mentioned above th(‘ plant only came under culti- 
vation after the seeds found employment for the pixiparation 
of oil for industrial purposes. Notwdthstanding that a con- 
■ siderable quantity of the oil is used in medicine, this is now 
altogether insignificant in comparison ^witli the enormous 
amount consumed in the mwRf«*cture of soap, as burning oil, 
in the production of Turkey-red oil, leather oil, as a lubricant, 
and for other industrikl purposes. The exports from India 
of castor seeds in 1911-12 being over 1,800,000 cwT, and of 
castor oil over 1,000,000 gals! 
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The seeds of Hi c inns communis are between ^ and f of 
an inch in lengfl*. and about J to of an inch wide, those 
from tropical countries bekig larger than those of European 
growth. The individual seeds are oval, a little flattened on 
one side, a longitudinal ridge being formed on the pther l)y 
the projecting suture. The suture branches dichotomiaily 
towards the upper end, running beloj,v into the brownish pen- 
tagonal eye, which is frequently covered by a light brown 
caruncle l)ent upwards tow^ards the suture. The shell of the 
seed is ])rown, speckled with grey. The 4^®eds of /?. ameri- 
canus from Martinitiue correspond with the abovti description, 



Fio. 7.— C’a>lor-<)U s,ee(l>. A, In tlu- shell; };. Outi -’.ell ; C, kernels. 
<‘xcept that the sliell is almost black and the Sjvckb, which 
are few, are of a pale gr(*y colour. Those of H. incrjnis from 
India are of an inch long by y';. wide and slightly flattened, 
the suture projects but little, the germ is small and pale green 
in colour, and tbe s^,iell reddish-brown, speckled witii light 
brown. The seeds of It riridis from the Congo are only 
about of an inch long and barely f of an incli, in diameter ; 
the suturt's do not project, nor is the back flattened. The 
eye is blackish and almost triangular in circumference ; shell 
greenish-brown, plentifully speckled with light grey. 
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The epidermis'^of the seed n^seinhles parchment, is com- 
posed of Hat polygonal cells, and is easily*^removed when 
moistened with water. Under this is a thin shell as hard as 
ivbr^\ composed of sclerench 3 nnatous cells, to which is at- 
tached the soft endoderm of parenchymatous character, copi- 
ou.sly interspersed with vascular bundles. 

The germ lies within the seed, and is surrounded hy a 
highly developed albumen. The soft-walled par(‘ncliymatons 
cells of both contain fat glolniles and large aleuron granules, 
parity envelopingtorvstalloid l)odies. 

The amount of oil in the seeds is estimated at -10 t(» 4o 

t 

per cent. 

Preparation, — The seeds are po\Ndered and pressed or 
submitt(‘d to extraction. 

Properties. — Iticinus oil is very thick an<l hecnincs still 
tliicker on exposure to the air, until finally it is transformed 
into a viscid mass. The flavour is mild, with an irritating 
after-taste, and the oil possesses the reinarkahk* ])ro[)erty of 
mixing with al(;ohol in all proportions, and of rotalin;: the 
plane of polarisation (+ to + 9*7 in ^OO'mm. tube), a pro^ 
perty not hitherto observed in any otlier vcgiUahle oil. It is 
practically ins/jluble in petrokunu ether. It drit.*s scarcely at 
all in thin lay(U's, or at any rate hut slowly. 

The constants of castor oil are as follow s : — 

Specific gravity al ]5'o" C. .... U-'J.V.U to 0''*f;7a 

>oh«iifying-point 10' to \-l C. 

Itcfractivc uidex at. 15"' ..... 1' to 1 Aso;! 

Sa})oiiifi(:atiou value ..... ITl'c? to isiril 
Todiiic value , . . . . . . SI l to S7*l 

Acet>i value . M'.l’O lo 1M)’5 

The insoiulile fatty acids had the kihowing characters ■ — 

Spccilif gravity at lo-.O^ C O’O.OtX) 

Soli<lifynig-point . . . . . . d C. 

Meiling-]Ktint . ‘ , . . .18 0. 

Mean molecular weight .... 200 to .‘lOn-O 

Iodine value ....... SOdj to HS'8 

Refractive index at 15^ 1 'iriUJ 
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The glyceride of I'icinoleic acid forms th^ chie^ constituent 
of riciiius oil, aii^l it also contains stearin and palmitin. Tlie 
pure oil is n'cognisahle by^its pcnver of jnixihg in all propor- 
tions with absolute alcoht)! and glacial acetic acid. •It al.^o 
dissolves at In C. in two volumes of 90 percent, or four 
volumes of HI per cent, alcohol, hut is almost insoluble in 
Ifaraflin oil, ])('troleum. and petroleum spirit, O'o percent, of 
the oil producing turbidity in thc^l‘ solvents at lb C. At 
th(' same time it ui)sorbs its own volume of petroleurii spirit 
add r. volumes of paraiVm oil or j^etrobmin, the exet^ss oj the 
solvent floating o?i the surfac(‘. Thes(' conditions of solu- 
biht\, differing aitogetlu'r fr(un those exhfhitod h\ other (dls. 
render the d(*t('ctif)n of riciniis oil in mixtures an easy task. 
Another chara.ctt'ristic IS it^ low sajionifieation value, w hicTi 
appruxima te^ to that of I'ajM* oil. Iticinus oil answei’s to the 
(‘laidin iH'Mclion. d’lu- drastic ^lurgative principle is mojc 
plentifnl m the' emnJvKui of the seed than in the oil, and it 
lias ht'i ii ascertaiiK'd lhat this prop(‘rty is possesstai to a larger 
extt'iit hy (‘Xtrai'tt'd oil tlian ]»y that obtained ly pres;^ure, 
hut the cliemical^ nature (»1 'he active ]>riiud-|lle is still un- 
know n. 

Iticitins oil m.n' he oxidised l)v means of a hot-air bla^t 
and lin n a(*(jinr<'s tlu' ])ropt‘rty of mixing witii miiu'ral oils. 

so-called “sohd>le” rieinus oil ihnik de riein soluble! is 
only slightly ^ohiblt‘ in nleobol, and bel(>ngs to the class of 
<')xidist‘d m* “ ])lown ” «nls. 

The presence of ricinus oil in other oils ean he detected, 
accoi’ding to I halier, in tiu' followhig manner : Five or six 
drops of nitric acid are added to a few’ drops of the taU and 
neiilralis('d hy sodiusi carbonate at the conclusion of the 
reaction. As soon as the smell of iiitia us acid has di>- 
ap})('arod, the odour of fxmauthylic acid heconu^s manifest if 
ricinus oil he present, a check experiment being made with 
some ricinus oil. Tliis oil is seldom adulterated. According 
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to Schaedler, ])ossibIy'with sesame oil, in which case it does 
not dissolve perfectly cleu.r in wine spirit, bijt forms a turbid 
mixture. The presence of such an admixture may also be 
d'etectvid by the elaidin test, since, whereas pure ricinus oil 
sets after six or seven hours to a solid mass, adulterated oil 
will only give a greasy yellow or reddish mass. Further- 
more, ricinus oil containing sesame oil gives the blue colour 
reaction with nitrosulpharic acid. 

Beti)ii)ig . — According to Pavesi, the oil is relined as 
follows : 1000 parts by weight are intimately mixed with 25 
parts of well-cleaned bone-black and iO parts of calcined 
magnesia. The mixture is allowed to stand for three days 
at 20' to 30 (\, being stirred the while, and is then liltered 
in a suitable manner. The filtered oil is colourless and less 
liable to thicken than before refining. 

Uses. — Medicinal : as a purgative. 

Technical : as a lubricant, foi the manufacture uf soap, 
in dyeing, leather dressing, etc., also for the manui'actiuv of 
“ soluble ” or “ Turkey-red oils ”, 


(tRape-Shki) Oil. 

(Trau!>enkern()l ; huile des pepins des raisins.) 

Baw material , — (irape seeds from ri/uj'fra. 

The grape seeds intended for the preparation of oil must 
be freed from the pulpy flesh of the fruit, which is employed 
for other purposes ; and when the latter is to be made into 
brandy the only method open is to have the seeds picked out 
by children, since the pulp makes a much finer spirit without 
the seeds. In all other instances the.^jrape pulp from the 
press is spread out on a drying floor or kiln and turned every 
day with a f^rk. The mass soon withers, so that the stalks 
can be removed by forking ; and when the pulp is a little 
drier, it cambe separated from the seeds by winnowing, any 
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seeds still remaining adherent being easily reinovea Dy beat- 
ing. The seec^s are then spread* thinly out over a well- 
ventilated floor and thoroughly dried, this being highly 
essential to the production of good oil. Eeports *00 the 
percentage content of oil in grape seeds are. conflicting* 12 
and even 20 per cent, being obtainable by pressing, According 
lo one authority. 

Prrjximtion. — The oil seeds ^^re placed either in an 
ordinary mill with horizontal stones or in an oil mill with 
vertical runners, and finely ground, a little lukewarm water 
being added from time to time to prevent *tfiem from sticking 
to the rollers. The meal, which yields^- an amount of oil 
proporiionatc' to tlie fineness of the grinding, is then placed 
in a copper k(*ttl(', where it gradually receives all additi(*)n 
of one-fourtli to one-lhird of its w’eight of warm water, the 
formation of lumps being prevented by stirring. It must 
also be prevented I'roiu scorching, (itlu'rwise the oil will have 
an em[)yre‘umatic tlavonr. 

'rije mass, prepared as above, is laid on ordinary hair 
cloths, and jiressed in an oil press. When ihe flow of oil 
ceases, the cakes are repeatedly re-ground and treated as 
before, w'iierehy a little more oil is won; 10, 12, and np to 
20 per ctmt. of oil being obtained 111 this manner. The 
variations in the content of oil appeal to be due to ihe kind 
of gra[)c used, and the nature of tlie grouud on wdiicli the 
grapes are grown may also have some influence on the 
result. 

PropvrtLes.^ — Grape-seed oil is thick, of a golden-yellow or 
l>rownish-ycliow colour merging into green, with a , faint 
charactei'istic odour. ^ The cokhpressed oil is mild in tiavour, 
and forms a good edible oil, but that from warm-pressing 
tastes somewhat tart. The specific gravity at 15' C. is l)'92U2 
to U*95()l. At ir C. it becomes buttery, and it turns laacid 
iu air, browning and gradually drying. 
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Rofractivo index at 15“rC. 
Saponification value . ^ 

Iodine value 
Acetyl value 


1 4751) to 1-4772 
l«l)-7 to 11)5-5 
lL^d-4 to 140 S 
23 to 25 


Jt burns with a bright tlame witliout smoke or smell, and 
may be refined hy sulphuric acid like the other fatty oils. 

According to Dr. Wagner, grape seeds from the Unter- 
franken district, dried at 100" C., contained 11 “2 p('r cent, of 
fatty oil, and in another experinumt lO S ]H!r cent. A. b'itz 
found 15 to IH per cent, of fatty oil, consisting ol glycerides 
of palmitic;, stearic, and erucic acids, the latter constituting 
about one-hr.lf of the total acids. 

rV.s‘. — AliiiKUitarv : same as ol)vt‘ oil and fats. 

Technical : as a lubricant, in soa])-making, and as burning 
oil. 


1)T:\ Oil, on Dliikn f)iL. 
tl')ehen()l , liiule de 1 >en .) 

lidir niiitnuaL — 'Idie S(‘('ds of ^lonnifd '/iln-ifj/osjxrfHa 
Oaertn. (Ikdieji nut, Egyptian acorn i, indigi iions in the fiast 
Indies and also cultivated m tropical America, 
rrrparaimii . — Dy pressing the si'ed. 

Propcrtii !^. — The Belum oil, known in the Oast Indies as 
‘‘ Sorinja oil " or “ ]\Ioringa oil,” iseitlicr colourless or slightly 
yellow, inodorous, with a faint sweetish llavour; does not 
resiihfy in air nor does it turn rancid, even after jirolonged 
exposure therein. It contains, in addition to olein, palmitin, 
and stearin, the glyceride of an acid of high iindting-point 
named by Vrilker lieln'nic acid,” tlie melting-point of 
which is given as 70' C. 

Spf'oillf' ^^ravitv al 15-5 (' ()*ai2 to O-DIS 

Solidifyiiig-point S'-' C. 

Sapoiiiticatiou valuo • is5-rj to 1H7-7 

If)diuc value 72 to 1 12 

Sctting-poiut, O' C. (perfectly solid). Crystals Hoparate out at + 7® G. 
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Less Impoktant Non-j ntriNc; .uils^ 

Sdsanqn^. Oil (hiiilo do sasanqiia, sasaiiquao]). 

Tea-srf‘(l oil . — This is* the product of TJiea mf^anqua, 
whicli is clos(dy allied to th(' tea plant and is grown in China 
and Assam for the j)roduction of oil. In Japan a sinplar tree 
is also grown ; tliis is the tsuhaki tree (I'hvd jojxjnica). The 
seeds of both tlu'se ])lants 3 'i<*ld oils which arc used locally for 
doniostic and industrial purposes. 

1 hqxm-srrd ail. J'his is the ])roduct of a ])Iant which 

grows in Southern Xigo’ia, and i^^gai’ded hy Jtlje authorities of 
the Imperial Instiluie as a form of water-nulr^i (Cifnillus 
ruhjons). TIk' set ds yield -JO to 1 1 p(‘r ctmt. of a jiale yellow 
oil. ^ 

Sf HO f-.s(^ (I a/i.~ "'Jlll^ IS the product of the senat jilant, a 
kind of wi'ed which grows « \tensivel\ in the Sudan, and is 
(‘nllixatt'd in some disincts 'Fiu^ seeds au‘ ohtaini'd from 
(d/rin/ns , a {ruit ol the nudon tyjie. The sets] contains 

dO to ])er cent, of oil wliich is pah- yellow, without smell, 
and ha> no unpleasant taste It is U'>ed locally for edible 
purjio'-c's. 

I'djanKt Pniffid.- J1iis plant grows in Jdast Africa, 
Zanzil>ar,,and I’emha. The seeds are eoveivJ with a ‘very 
tougli liusk w hich is dilluuilt to remove, -oid ’uoreoV(U’ contains 
a hitter ]>rinciple so that it cannot in* pressed \ if' the kernels : 
the kenu'ls yield ahout JT ]H*r cent, of a slightly reduish-hrowm 
oil, whicIi lias an jigrecahk', rather swiH'tish tasttn 



CHAPTER V. 

SEMI-DKYIXG VE(4KTAJ{LE OILS. 

The seini-dr^nnj? vegetable oils are tliose vvhicli on long 
standing in contact with air do dry to some extent but not to 
a solid film ; they are intermediate in their properties between 
the non-drying and the drying oils. 

I 

Cotton-Skij) Oil. 

(BamiiwollKameiK’ib cottonfil ; huib^ do Coton. i 
Rate material . — The seeds of Itcrhaeeum L. 

The seeds of the cotton plant constitute a bye-product in 
the cotton industry, and were for a long while regarded as 
worthless, but'in recent times hav(‘ found employment in the 
preparation not only of technical but also alimentary oils, 
thcToby attaining such value as to lie in great dtunand. 
Cotton-producing countries — especially North America, 
Egypt, Algeria, and Italy — ship large rjuantities European 
oil manufacturcTS to be worked up for oil. 

The seeds are of a somewhat irregular oval shape, about 
} to ^ inch in length and i to \ inch greatest width. Tlie stout, 
rather brittle skin of the seed is, either entindy or at the 
poin':ed end, covered with whitish, greenish, or yel]»nvish 
fibre. On one side of the seed capsule there runs a sharply 
defined suture springing out at au angle from the wide end. 
The capsule, about to inch thick, consists of five layers of 
tissue. The outer layer is composed of irregularly shaped, 
thick-walled cells, lying perpendicular to the surface and 

m) 
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filled with brown material. These »el!s are 0 018 to 0*045 
millimetre in hength, and about fj'017 mm. thick. Then 
follows a network of rojmded cells somS ‘0016 mm. in 
diameter, with very thick walls, and a layer of softer long 
cells, about ()*05] x 0*()lii (occasionally) mm.*, lying parallel 
to the cells in the external lay<‘r. The cell contents are 
^oloul’less d<nvn to the lowest portion, which presents the 
appearance of a brownish granulaf mass. This stratum is 
succe(‘ded ])v a tissiu^ r)f several layers, consisting of cells 



Pui. s.- Colton soedti. A, Seed pcjd surrounded by cotton^ t5, .After 
tlif' dec«»rticator ; l.\ Husk; D. Seovis. 

Similar in form and arrangtanciit to those dr crihed, and only 
diltering tlKn'td'rom by btang complelelv full of a i>rown sub- 
stanee. insitle laytM* of all, lying next to the enihryc^, 

consists rd’ greatly llatUmed, [lolygonal ceils, colourless or 
brown, and arrang('d tangentially, their longest diamet(‘r 
being alioiit O OU mm. • 

The emhryt^ exlfibits a thick, long rootlet, and a pair 
of equal, foldt'd cotyU'dons. The latter consist uf a paren- 
chyma of soft, polylu'dral cells of var^ius dimensions, r^ten 
attaining a diameter of () ()45 mm. 

In the contents of the cell appear countless small dro}'>s 
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of fat and many roundish aleuron granules, 0 0045 to O'OOOf) 
mm. ill diameter, whicli are revealed more 'distinctly wlien 
the section is immersed in fatty oi’ or oil of turpentine. In 
the external portions of the radicle a]))K‘ars a rm^ of j^lands, 
and still lar^uu’ ones are found in the cotyledons, in the 
section of whicli tliey occur in single rows, d’heir dimen- 
sions arc so large (0'i44 mm. in s(‘ctionl that they an* visible 
to the unassist('d eye, appearing as hlackish-hrown ])oints 
in the section of tlu^ seed. The cellular struct un* of these 
glands is most easily examiiuMl in sections mounted m (ul of 
turpentine, sincig if wator is us(‘d, th(‘ cell walls, consisting 
probably <if gimi or muciiage, dissolve, allo\vmg tla* (*scape, 
of tine gj’auuli's of (iiiicj’ositojiicall) i gn‘t*nisli-yt‘ilow n^sinous 
mattt'i', which mamlests vt'ry ra))id iiiok'cuiur mo'emi'iiN in 
the water. 

The maximum \icld of (>il from the se^ds is appi’aised 
at 15 ])er cent. .Vccoidiiig To tlu* (h'Iisus, 1..VJ5 per-ons 
W(*re I'lijployial in the c<'tion-s('ed mdu'^try in NewOik ans 
alone, their pa_\ amounting to .474.1 12 doiiar>. and the valm* 
(»f the ])roduf‘(^ to 2,7 42,(10(1 dollars. The total (jiiaiiUtx of 
cotton-seed worki d u]) yearly m tlie rnited Slat('s ainoiinted 
to llCi.OOO toUiS, or 10 per C(‘nt of tlu* annual crop, fn 1011 
this w'as incn*as(d to o\er 4,000,000 tons, or 40 per cent, of 
th(^ crop. 

Pr(j)ar(ti ion of iJte oil. — Tin* seeds are first frt'ed fi’om 
aO dust and dirt by being forced against a scn*en by means 
of a blower, so iliat all the heavy matters fall to tin* 
ground. The* next step is to cl(‘an the seed, which is 
effected in a machim* resemhling a cotton gin, only that 
the teeth engage mon* intimately in 'order to nanove the 
adhert*nt cotton. ddu* cleaned se(‘ds are passt'd into a 
rotary cylinder (-ontauiing 21 circular lix(‘d knivt>s and -an 
erpial numh(*r of culh-rs, which divide the s(‘ed into very 
small pieces. The hulls are thus separated from the kernels, 
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forming a valued food for cattle. Il:ie k«>rnelf=» are pn^ssed 
between rollersf like those in a cane-sii^^ar mill, when some 
of the (dl rims out. 1'he mass is then put into woollen 
press haj^s, laid ])etween horsehair elotlis covered witH rijll?‘d 
leather to enable tht‘ oil to flow more fre(dy, and submitted 
to hydraulic pressun^. 'J’he ba^es are exposed to warm press- 
in^^ for scn-entc'en minutes, a time snfticient to fore(; out 
all tlui oil, which collects m a channel, leaving only the 
dry kernels bcdiind. These constitute the oil-cake of com- 
merce. The oil is thereafter jiumped wUo a tank, and if 
destijud for sale in the crude state is filled int^> casks with- 
out delay, otherwise it is eJarilied and fiiteri'd or refined for 
storage. 

^ « 

(rnnishaw has elaborated the following table, showing the 

complete utihsatKm of the cotton-seed : — 

lb. cofton seed 

lu'niel, l,0s9 lb 1 mt. 2(1 lb. ilnlU. SOI lli. 

())l-eMke. '^00 lb, (biule f>il. 2.^'» lli. Ftbl'e. ’ HthH. 

luel. 

Meiil, Pupei Cattle food. 

Suiiiiuer \ ellow A--b. 

, Foot^ for soap- iiiakin;;. 

Salad oil. Mnnuie. 

Suinincf \Njnte. ■■ - ■ - ' '■ 

J \\ Intel } ell()^\ , (\)tJ.oM seed vt< anil. 

t'oftoliii. 

8oa[). 

f’lt'queiitly in the* prc'paration of eol ton-seed »)il a part of 
the fat IS caiisc'd to sc'parate hy cooling, and is tlien put i^n 
tlie market as cotlon->ec‘d — or vegetabli‘ stearin. A fat of 
tliis deserijition, (‘xamnu‘d by Teuter, possessed at -d7 7 C\ 
(100 1^\) a s[)ei‘ilic gnivity (T O Ollo to 0’01‘2, yielded! 9d'5 
per cent, of insoiiilTle fatty ae.io.^, and was completely insol- 
uble in c'ther and hot absolute aleoliol. It melted at C. 

and n'lnainctd pc'rlectly fluid as a yeUow oil, \Vith an Mlour 
of fresli cotton-seed oil, congealing only at L C. A sample 
examined by ^laycT melted at 39 C. 
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The constants. of the oil are as follows 

Specific gravity at 15° C 

Solidifyhig-point 

Kc^^raetive index at 15° G 

' Saponification value 

Iodine value 


. 0*!)23 to 0-920 
. 3 to 4’ 

. 1-4743 to 1-4752 

. 191 to 194*5 

. lt)0-9 to 120 5 


The insoluhle fatty acids had the followiii^^ characters : — ; 

Specific gravity at 15-574” 0-92055 to 0-9219 

Solulifying-poiiit 32 ’ to 30” 

Melting- point 35° to 40° 

Neutralisation \alue . .... 201-0 to 203-9 

rodme value . . . . . . 105 to 11*2 

Refractive index at G'.E C 1-1 100 

Crude cotton-seed oil is brown or dark brownish-red. the 
piiritied oil reddish-yellow without sjiecial odour or llavour. 

])r. riihvll remarks that cotton-sei'd oil is now'bj-onoht to 
market in such ti lii^^hly purified and rt'fim d eondition as to 
be absolutely tasteless and inodorous, and can be mixed with 
other oiK without producin*^ the sli^htc'st alUa-ation. If 
stirred up alon^ with caustic ))otash, llu* surface layers in 
contact with the air turn first ))liie, tlum violet, llu' oil then 
becoming yellow, whilst the potash sepaiuli-s out somewliat 
darkentai in (ailoiir. 

VKh' relKU‘d oil, haviiif^ been sul)iiiJtted t(* trt'atmenl with 
alkali, is mostly free from fatty acids ; it is of a straw-yellow 
colour, and lias a nutty taste. 

Cotton-Seed oil differs from all otli(*r oils by the very high 
melting and setting-points of its fatty acids, whicli, further- 
more, ludiave in a very remarkalde manner under the Livache 
test (capacity for absorbing oxygen), tlawiil taking up /)’0 per 
cent. \>f oxygen in two days, whilst the fatty acids absorb 
only 0 8 per c(*nt. The oil itself lielongs to the class of slow- 
drying oils, whereas the fatty acids behave lik(‘ those from 
the non-drying oils. * 

For the recognition of cotton-se(‘d oil and its detection 
in other oils — particularly in olive oil, for tlie adulteration 
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of which it is extensively employed-^use.is mgide of other 
properties, descfibed below. 

It contains 1-84 per cewt. of an unsaponifiable constituent 
which, according to lirniiger, can be isolated as characteristic 
yellow crystals. If the oil be warmed with an alcoholic- 
ethereal solution of silver nitrate, a dark coloration ensues, 
according to Becchi, from the redaction to silver by a con- 
stituent of an aldehydic type conttiined in the oil. It was 
implied that this coirstituted a sure method of detecting 
cotton-seed oil in olive oil, but it has ]>eey shown that this 
reagent is not al)so]utely certain, since olive oil may also 
behave in a similar manner. The lirown colour produced 
in the elaidin t(‘,st, and I'y agitating the oil with an equal 
volume of 4iitri(! acid, of spticific gravity 1‘37, is characteristic 
of cotton-seed oil, and it may also he detected by the dark 
red to brown cjolour re.siilting vv|;ien mixed with coneentrated 
sul])huri(* acid. d’h(‘ most characteristic* test, however, is that 
of Haipheii, which consists in heating the oil with a solution 
of 1 per eel it. sulpliur in enrhon bisulphide and amyl alcohol 
wlieii a liright red colour is produced. 

JufinuKi cotioh-sred e//. — For this purpose cotton-seed 
oil is agitated for some time (in large mechayieal agifrakirs) 
along with from 7 to 15 ptT cent, of caustic soda, a current 
of air forced into the mixture from an air pump being 
also employed for the same purpose. i>y thi- means all 
admixtures an* jireeipitated, and the acidity of the oil js 
complt^tely neutralised. The purified oil, about 8*2 per cent, 
of the total, is then run off and clarified by settling or fil- 
tration. A dark soapy deposit remains behind, which is 
warmed up in orde\* to allow tiiC contained oil to separate. 
According to Thalmann, treatment wnth diluted soda lye 
removes the colouring matter ; the pil is heated by steam 
until a sample taken from the bulk shows that it is 
sufficiently bleached; he., until the oil separates into three 
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layers, the lowest of which, black in colour, consists of 
lye and decomposed colourin'^ matter. Tke central layer 
has a milky appearance and is composed of saponified oil, 
whilst ‘the upper one is the l)leached cotton-seed oil. Out of 
100 parts of crude oil 8.5 to 88 ])er cent, are ol)tained as 
refined, the loss bcin^ due to the saponification of the oily 
constituents causin^^ the dark colour. In order to prevent 
the loss of this larj^je proportion of fatty matter, t}u‘ bleach- 
ing lye may lie advantageously em[)loyed for soap-making. 
Longmore of Liverpool ])repart‘s a solution of the muci- 
laginous precipitate by melting it, or by the addition of 
water, and subse(|uently adding to the lif]Uor thus ])r(>dueed 
a sufficient cpiantity of caustic alkali to effect complete 
saponification, thereby recovering colouring nuitrca* and 
soap. 

The defect exhibited by (;ptton-seed oil (as cnmpan‘d with 
olive oil), of setting at higher temperatures than the lalttn*, 
has been obviated, by means of a secrt*! chemical p!oc(‘ss, 
to such an extent tliat large (juantities of tlu* oil so ])repared 
are met with in commerce, wliich rdain thidr trans])iirency 
and fluidity at temperatures as low as 5 ('. ]k‘1ow iree/.mg- 
point. 

BoLLToN’s IhtOCESS I’OE JilCFlMNO ( ’( )'jroN-SEE 1 > OjL. 

For the performance of this process a larg(‘ enough 

t^ contain double the amount of oil to be treated, and fitted 
with an efficient mechanical stirring apparatus, is refpiired. 
Above the oil vessid are situahjtl f>th(TS for containing l)rine 
and caustic alkali, as well as tubes for the introduction of liot 
and cold water into tlui oil pan, which is also sh'am jackeh'd, 
so that the contents may la; warmed if necessary. An oulU^t, 
closed by a tap, is provided at tin* bottom of the pan. 1’he 
crude oil is introduced at 27' 0., and, the stirrers being set 
in motion, a solution of common salt in water (about 10 Tw.) 
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is added, 8()() litres beio^^ used to ea(fh kilograin. Agitation 
is continued imtil the oil and bnne are intimately mixed, 
wliereupon caustic soda jye (‘22’ Tw.) at 27'’ C. is run in, 
with continued stirring. 1’he oil, after tr(^atment*in^tKis 
manner and tliorougli washing, can be sepaVated from the 
mechanically suspended water by heating up to 70 C. 
*Provided the ]>rocess has been prop(‘rly performed no 
saponification of the oil takes place, neither is any mucilage 



formed. jMiially the oil may be clarified in the usu^l 
manner and is then fit for salt* as “ olive oil ’ . If intended 
for market as yellow oil it is still bieacht*d by the (»rdinary 
proet'ss, 

r.se.s' <>/ rotfon-srrd o/7. — Medicinal : rarely for the same 
jnirpost's as olive oil. 

Alimentary ])ui‘poses: ns an ediBle oil, by itself, lor 
adulterating olivt* oil, or for the preparation of lard sub- 
stitutes. 
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Technical purposes: as a lubricating oil; for making 
soap and candles ; for painting, burning, etc.^ 

Sesame Oil ((tingelly ob tliNJiLLi OUi), Benne Oil, 
Til ob Teel Oil. 

(Sesambl : huile de sesame.) 

EmvviateriaJ, — The seeds of Semmum indicum L. and 
Sesammn orlentale L. Commercial sesame is the seed of 
both these plants, the latter ditfering from the former only in 
the coarser dentation of the leaves and the brownish-violet 
to black coloration of the seeds, being regarded merely as 
a variety. 

The plant is considered to be a native' of Southern and 
Eastern Asia. In India, for <'xampl(\ and the hill districts of 
Java, where S<s(nnH?n indicnm also grows wild, this lu'rha- 
ceous plant has l^een cultivated from time immemorial. At 
present both varieties of sesame an' grown in most trojdcal 
and warm countries on account of tlu' liigh percentage of oil 
in the seed; for instance, in India, Asia IMinor, (ireece 
(Livadia, Bmotia, Messina), Hgypt, Algiers, Zanzibar, Natal, 
the PTench West African C'olonies, Ih’azil, Wi'St Indic-s, and 
latto^y in the Southern States of North America. 

The low price of the raw iiiaU*rial and tlie abundance of 
oil in the seed cause sesame to he n(nv ranked as one of the 
most important materials for the production of oil. It is 
chiefly pressed in J^'rance, hut during the last two decades 
the trade in GcTiiiany and Austria has increased enormously. 

The fruit of Sesarnum indicuvi is a rounded (quadrangular 
capsule about | of an inch long and i of an inch thick, ter- 
minating in a short point, the seeds bekig contained therein 
in large iiumher and easily liberated when ripe. The seeds 
themselves are yellow to brownish (Stsamum indicum) or 
brownish-violet to blackish {Besamum orientah) in colour, of 
oval form in the principal periphery, and very much flattened 
laterally. The average length is \ of an inch, width ^ of 
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• 

an inch, and thickness inch/and •the \feic(ht about 

4 luilligramiuesT From the germ, which i§ situated at the 
pointed end and is indicated by a light-coloured protuber- 
ance, there extend towards the broad end four fine dark 
ridges, tliose on the flattened sides of the seed being jnore 
sharply defined. The thin outer integument encloses an 
oily kernel whereon the cotyledon^ and radicle are readily 
discernible. 'J^he integument consists of prismatic cells 
0 050 to 0070 mm. long and O'OlJO mm. thick, arranged 
perpendicularly to the surfac(^. Fitting ‘(.t^osely to this is 
the extt'rtuil skin of th(' seed, a thin flaccid epidermis of 
indetimt(' structure. 'The inner skin immediately surround- 
ing the t‘nil)ryo is formed of three layers of stout celk, 
an<l attain!? a mean thickness of 0*100 mm. Crystalline 
aggivgations, probai)ly consistingof potassium oxalate, occur 
in tin* e(']Is of tile <njter shell. The colouring matt(U‘ of ilie 
dark-^^t edod \ari{'ty i.s camtamed in the cell imunbrane of the 
shell. 'I'he cotyledons are covered witJi an e[)ithe]iiim of 
cub!(‘al (H'lls, and cv-ntain iliic vascular bundles ('lubedded 
in delicate pareiiclu ma. In the latter tissue occur oil and 
■cloudy masses of albuminoid substances, and Wiesner found 
all the ]>arenc]iyma cells of tlic cotyledons to he packed lull 
of sphei’ical grariult's of aleunai, 0*005 'o OK) mm. in dia- 
metei*. I'diickiger found in sesame 4*5 per cent, of water, 0 
to s ]HM‘ cent, of mineral matter, 8 per cent, ol gum, and 

per cent, of albimiinoid.s, the oil amounting to 50*88 pef 
cent. His carefully conducted cliemical investigations dis- 
prove<l the hypothesis, frequently j)ut forward, that sesame 
yields 70 to 90 per cent, of oil. Shinn proved that d.s per 
cent, of oil can ])(‘ obtained from the seed by pressure, a very 
good yield, but whicli by careful manipulation can I)e increased 
to 50 per cent. 

Prfparafioti . — By crushing and pressing or extracting 
tb e seeds. 
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Fropcrti.'s . — The oil is yellow, odourless, and a^o-eeahly 
flavoured. It does not easily become rancid, dries very 
slightly, and contains a small ])roj..()rtion of a r(‘sinous body,, 
extracfable by repeated agitatitm with glacial acetic acid. 

The constants of sesame oil are as follows : — 

Srei-ilK' gravity at 15'’ C. . . . . (V9iiS to 0 

Kefractivc index at 15" 1-474S to lATlVJ 

Solidifying-point . . . . . - 4' to - (> 

Saponification value ISS to 19:i 

Iodine value KKl to 115 

The insoluble fatty acids had the following characters: — 

SolidifNi’ g-point * . ls-5 ’to2fV 

Melting point ‘j:i to S2'’ 

Neutralisation value llMl to ^cn-r) 

Iodine value 1(|S‘9U>11‘J 

Refractive index at W ’ C 1 ■ llCd 

A characteristic reaction for sesamt' oil is that of Baiidoin 
in which sugar and hydrochloric acid are iistal. On ^liaktng 
with the oil a red colour is produced even wlu'ii onl\ a small 
quantity of the oil is present. For furtlier particulars si‘e 
the chapter on testing oils. 

Sulphuric acid of 1*7*2 sj)ecific gravity colours tlie oil at first 
brown, turning to green when stiro'd. A inixliire of tMjual 
parts of concv'iitratcd sul]»huric. acid, nitric acid, ,ind witter 
causes a lilue-green cobu-ation. According to Fliickiger this 
reaction is rendered mon* dceidi'd by [lonring fi\e drop> of 
oil n])on live drops of the acid mixturt' and inert'asing tint 
surface of contact by inclining tin* test Inbt!, so that a grt tai 
intermediate zone is formed, f-iy tlui imiiH'diatt' addition 
of five drops of carlion bisiilphidt', and sliaking the mixture,, 
a fine green layer is formed at tlu' snrfact;^ tlu' colour tlum bemg 
more persistent than is otherwise tlu* east;. ^riu‘ iodine 
numlter of sesame oil classifies it along witli ground-nut oil 
and C()tton-seed oil, but it difl'ers from th(‘ latter by tin; low 
melting-point of the fatty acids, by its behaviour under tlie 
Livache test, by the colour reaction with nitrous acid, etc 
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It ijuiy be distiiif^uished from j^rountl-iiut. oil, .with which 
it is fre(jnently ^idultiTaied, by the* colour reactions and its 
much hi^duT specific gravity. For detectiri^^ ^^T(jund-nut oil 
in s(\same oil the same procedure is adopted as in the ‘case (5f 
oliv(^ oil, by isolatiiif,^ the arachidic acid. 

r.sv'.s' -d\r(‘di(*inal and cosmetic. 

f'di' alimentary ])urpos(‘s. 

I\'(‘}inical : sam(‘ a.s olive oil, for*which it foj-jiir^ the most 
predominant substitut('. 

K \roiv Sm’.o ( )i n. 

Jlnilo df‘ ka]KK*k : liuib' (k* caiKXjnier : Ka^H»k<M. 

Kapok oil IS ]»ro{laecd Irom the seeiF of ErioiJnidron 
H [JIo/hIhli- nc/rtnn) and lloinhd.r Erila, iHe 

('oiMiier ^I'ow iiie \ery <'xt(‘iisi\(‘Iy in the !\lahiy Arehip( lapo, 
Sonili Aincnea, and \anoU"' parts of Africa. It i'^knc^wn 
tile “silk cotton irt*e" to tin' fact that tlu^ fruit is 

<'oY('r< d with a silky tihrons nuiterial ddu* krijiok seed yields 
about p< r ei'iit o( a nisli-y< llow' oil \ory closely re- 
seinl'Iiiitj; (•< ttton-s(M'd oil m 'Onie of its jiroperlu*-^. d’he 
lioiir-'s Luvcn for tlu' ana-lvsN of this oil by difUrimt (d)seiwers 
varv \orv Avidelv , llu* sp('cilie oravilv at lo is ()*l)*J3'l 
O'O-J.di) ; s*lidil\ in^opoini, : ^aponiticafion value, ISl to 

tiOd ; lodino va luo, '">•“) j lo liil). and the ( • refraetonHAt'r 
nnmh< r, d I 'd to d’.)'7 . 

Ka[)<)k oil L’lvcs a similar rt'a^tinii wutli nitric acid to lliat 
of e(nton-s(>(‘d oil. and it also j^dves the same reaction wdth 
lialplu'ifs rea^u'iii. 

/Ar.s'. Tjoeallx’ lor alimentary purpost's, al-o to som^M?x- 
t('iit in Furope for s04t]»-niakin»4 ir place of cotton-seed oil. 

Af.M/K tl.Nnivx (k)ux) Oil. 

(Mais()l; liuile de Mtfis.'i 

Riur via fr rial . — The seed of Zca viais, an American 
i^rain, also completcdy acclimatised in Africa, India, and 
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other tropic, al countries. There are numerous varieties^ 
yielding yellow, white, orownish-red, vitreous translucent 
seeds, which are round or flattened in shape and arranged 
tightly in rows around a central cone (cob). Their constitu- 
tion is as follows : — 


Orj^anic matter . 

Containing staivh . 

,, albuminoids 

Asli 

Water . . 

Fatty oil ^ . 


Yi'llnw Mai/Jo. Wliitc Maize. 
Vi'T <-»‘iit. Per ('cut . 

82 -y:! 80*7(; 

r)l-‘J5 (;2-2S 

10-71 9 ■02 

i*a2 i-o-i 
9-50 10-00 

0-25 7-00 

100*00 100-00 


Freparatio )}. — Maize oil is not obtained divf'ct by }>rt>^sing,, 
but as a hve-i)roduct, its presence in the grain hindering the 
technical employment c»f th(; latter fc)r bread-making and ni 
the ftTuientation of the. mash. The oil constitutes, in ih(‘ 
comparatively large germ, about 4 to 10 per (‘cnt. ot tlu^ 
weight of the gram, and is the cause of the peculiar solidity 
of tlie bread made from pure maize ; its presence also renders 
the use of polenta as a food-stuh possible without any 
further addition of fat, and is likewise the cause of tlie oily 
layer diaiting on the “ goods ” in tlu^ inash-lun. Tlie germ 
contains ni^arly the whole of tlie oil in the si^ed, and in ordt.T 
to make the grain suitable for mashing — it lieing well inlajited 
fur distillery purposes on account of its liigh contiuit of starch 
—it is malted and crushed, and the germ removed by sdting 
or riddling. Owing to the specific lightness of the germ tlu^ 
sepaiation is complete, and 75 per cent. f)f crushed maize, 
entirely lre(! from oil, is thus olitained, which is much la'tter 
suited for bread-making than the whole meal. Thu gunns 
are pressed in the us.ual manner and yield 40 per cent, of 
pure oil, the residual cake forming a valuable cattle fo(^d. 

Maize oil cake contains : — 
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Per c-ent. 

Oil 

, . .* 4*35 

Organic matter .... 

. ^ 78-85 

Oontaining albuminoids . 

18-54 

Ash 

6-26 

Water 

10-55 


100-00 


The entire seed yielded only 11 per cent, when extracted 
with ether, but the carefully cleaned p^erms gave 22 per cent, 
of oil. 

Propi rtivH . — Maize oil is pale to golden-yellow in colour ; 
poss(‘sses a characteristic agreeable taste and smell ; is fairly 
thick, and has a spf'cific gravity at 15'" C. of 0’9215 to 0'9222 ; 
refractive index, at 15 o , J ‘ IThS : saponification value, LS9‘7 to 
192'G ; iodiru* value, 121 to 130 ‘S. It consists of olein, stearin, 
and palniitin, contains a little volatile oil, and sets at - 10’ C. 
to a solid white mass, 'ilie ixu’centage <)f free fattv acids 
is O’SH, and the total amount of fatty acids, 9(VS7 per cent., 
ass()ciat(xl with unsaponilia,l)le mucilaginous and albuininoid 
matter, togetlu'r equal to I’o per cent. 

Tlie olein content varies her ween that of olive and cotton- 
seed oils. The oil resrunhles freshly ground grain in flavour. 
If spread out in a vt'ry thin layer on paper and ex])ose(i to 
the air, no skin is notict^ahh* at the end of three weeks. 

Xitrie acid colours maize od only slightly reddish-yellow, 
tlie fuming acid producing a dark brown coloration after a 
time ; the oil is thereby caused to set to a yellow soft mas^ 
in twentv-four to thirty-five hours. Sulphuric acid causes a 
higlily characti^ristie dtirk green coloration, lasting for a few 
minutes. The colour change effected by mixed sulphuric and 
nitric acids is merely a reddish-> cllow tinge. Caustic soda 
and potasli <]uickly produce a white soap, whilst ammonia 
gives a fluid, creamy emulsion. The yrimary a-ciion of ^inc 
chloride is to change the colour to dark yellow, which passes 
into yellowish-green on standing. 
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When mixed with sulphuric acid (thermal the tem- 
j)enitrire of the oil rises 79 to S(V’ ' 

BKi rir-Nx^T Oil, ok On,. 

(Buchenkernf)!, Buchelkernol, ]>uch('n()l ; huile de faine.l 

h'tnr nidteridL — Beech nuts, or beech mast, the s(‘<‘ds of 
the red beech, Fd(jus st/Jratica. Tlu'.se seeds contain con- 
siderable (jiiantities of a fatly oil, tiqual to about -lb per cent, 
on the kernels, most of which can be ol)taim‘(l t'ither Iw press- 
in;.^" or by ('xtraccion with carbon bisulphide. B(‘ecb nuts 
are readily qbtainabU' in lar^e (piantitii's, owint^ to tlie ex- 
tension of the beech plantati(*ns m Burope, ]U)t\\ ltb^tand1n,Lr 
ti\at thc' tre('^ do not yield nuts annually, but only nfter a 
lapse of four or five year.^. The fruit is in tbt> furin of single 
mils, from which tlu* shells are iMsilv sepa.rated and wiiicb 
are tlien treat('d Im- the e.\1 ruet i<*n of llieir nil. In shape the 
fruit is like a Iriaipmdar p\ ramid with rounded h:isr. ttieed^es 
bciiiL^ winded towards tlio ajiex, Thv point ol atiachiiient 
at the l^me of llie nut V(‘ry proiniiunt. on MC(‘ount of its 
shar])ly triangular form and dark colour. In len^^tb the fruit 
varies from ,v. to ,'1, ol an inch, the ^uaaite st }>r(*:nlth m about 
\ of an inob, uainl tbei ])ointed exinunity i.s closely covered 
with brown woolly hair. The outside' of the she ll m jiab* 
bre)wn in colour, wvy and with iaiidy smooth edi:es: 

the interieir, wliicb is dull brown in colour and without lustre', 
f^eaririL' a number e)f lonj^itudinal sii'ipes. Two de'cided 
layers are distin^uiishabk' in the tissue' i ,b inch in dianu'tc'r) 
of tlu' shell, the ('xternal one* consisting of fairly transpare'iit 
thick'^w ailed cedls t)'0±2 millimetre in diami'teT, the inne‘r 
one bein ;4 com])os(*d of hrowui o])a<jue cells tlatlen(‘d and ar- 
ran^Td tan^aaitially. The epidermis of the* seed is hrownish- 
hlack, covered with iiMiierous lon^^ unicellular hairs of ditfeir- 
ent diameters, many of them heiii^^ spiral, and consists of flat 
polygonal cells, about U’Oib mm. in diameder, brown in colour 
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and oi)aqu<:;. When the seed is dry Ihe epidermis is easily 
detached. 

Method of 2)reparafionf~llhG nuts are opened, the shells 
discarded, and the kernels pressed or submitted to extraction, 

Pro]Hrties. — Cold-pressed beech oil from shelled kernels 
is an almost colourless, semi-drying^ oil with a^m^eable odour 
and taste, and may be used alone as^an edible oil. The hot- 
pressed (;r extracted oil has an acrid taste, and is coloured 
yellow to lijLdit brown. Its specilic ^^ravitv at 15 C. is 0’920 to 
0-922, and settin^^-point, 17*5" C. ; saponilicatfon value, 191*1 to 
198‘d ; iodine value. 1 1 T2 to T20T. It keeps very .well, in tact 
improvin^^ with a^e, and preserv(‘S a ^mod flavour after five 
y('ars’ stora^^e ; it sliould ke^ o even twenty years and longei*. 

According to Btiiiedikt it gives decided colour reactions 
with sev(‘rai of Chateau’s reagents, preferably with zinc 
chloride., chloride of tin, and merauric nitrate. When saponi- 
fied by soda lye it produces a somewhat fatty soap, which 
becomes yidlow* or greenish in air. 

Uacs . — For aliiiK'ntary [uj, >ses : in the fresh state like 
olive oil, and as a siilistitute for lard. 

Technical : when produced in large quantities, as a lubri- 
cant, for s^)aps. as burning oil, etc. 

Kati: Oil (Colza on Coles Seej Oil). 

(KolilsaabU, Colzat')!, liapsi’)!, Kepsdi, liubol, 1 tubsenol ; 
huile de Colza, huile de Navette, huile de rabette.) 

Eaiv material. — Tlie seeds of Brast^ica ?iapiis L. ; Bras- 
sira campesiris D.C. ; Brassica rapa L. 

The rape plant, Brassica napus L., and a few allied plants 
yield seeds which have long been utilised for the production 
of oil, at present forming one of the most important raw 
materials for this branch of industry in Burope. The varieties 
of Brassica are cultivated as oil plants in almost every Kuro- 

pOan country, with the exception of Greece. In France 

(> 
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Brassica is *growii to a very considerable extent. 

The English oil crushers ‘derive large supplies of rape seed 
from the East Indies, particularly^ from Calcutta, Madras, 
Bbmba5% Cluzerat, and Eerozepore. It is not at present 
known from vfhat plant the Indian rape originated. The 
seeds of Brassica aj)pear to the naked eye as small round 
grains, with a dark, almost smooth, integmueni, in which 
are visible a pale chalaza and citron-yellow germ, with two 
well-defined cotyledons and a radicle about inch in haigth. 
It is not very easy to distinguish between the seeds of tliese 
three plants ^by mere superficial <‘xamination. Tlu' s<M‘ds of 
Brassic(( are, it is true, mostly blue-black, th(»s(’ of 

Brassica cainpcstris red-hrown. and those of /b'ussvVu. rapa a 
dull brown, whilst the seeds of Brassica cainju siris ai’e laiger 
than the other two, which are usually onl\ about inch in 
diameter. A more dctaihxl examination, however, will show 
that, in consequence^ of the many variations oceiirnng, the 
aliove indications cannot he altogiither relierl on. 

J. Schriider endc^avoiircd to detiTinine tlir charactc'ristic 
points of difference Ix'twavn tlie commercial v:irietii'S of 
Brassica seeds, and succe(‘dcd in difi’erentiating the steels of 
BrCiSsica ohrapea from the others morphologically hut failed 
to find any guide for distinguishing between tht‘ remain- 
ing three kinds, either macro- or microscopically. Wiesner 
agrees w ith Schroder, having also lieen unable to find any 
qharacteristic points of difference bet w' eon colza, rape, and 
rubsen seed. One cd)servatic)n of Schroder’s is, however, 
noteworthy, vir:., that the seeds of these latter differ in ab- 
solute. weight to such an extent as to afford a probable means 
of difi’erentiation. Eor example : — 

1000 seeds of Brassica najnis (hyemalis) weigh 4 538 to 
4' 780 grammes ; average, 4'007 grammes. 

1000 seeds of Brassica campestris weigh 1'8G9 to 1‘917 
grammes; average, 1'901 grammes. 
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1000 seeds of Brassica ra2)(i (bienftis) weigh 2*055 to 2*241 
gratniiies ; average, 2*142 grammes. 

Whether this charact<?ristic will afford the desired infor- 
mation will have to he ascertained by an extensive series *of 
weighings of as many kinds of rape, colza, in6 rubsen seed 
as possible, Schriider’s hypothesis being based on the ex- 
amination of only one sample of each. 

The integiunont of the seed of these three kinds can be 
made to exhibit its structure very clearly by mounting in oil. 
The c‘xterior layer of tissue consists of ]»lygnnal flattened 
cc'lls, averaging 0 0f32 mm. in length. Adjoining the germ 
is M. lavt'f of cells formed of radially grouped yellow elements, 
averaging 0*04f) mm. in longest diameter, and containyig 
granular iwath'r. d’he eot 3 d('dons are covered with an epi- 
thelium ot deli(‘at(' flattcuKul cells adjoining the fundamental 
])areneh yniatous tissu(% tlu' outur layer of which is composed 
of small (vdls of ()‘()21 mm. average widtli and 0*070 mm. 
av('rage length a!ul arranged radially, the inner substance 
consisting of round thick (adls about 0*05 mm. in diameter, 
d’he c(‘lls of the panmehyma are all tilled with globular 
aleuron granub'S of varying diameter up to O’OlOft mm. The 
substance*of the lobes js traversed by well-delineJ, branched 
collections of vascular bundles composed of cam])ial cells. 

Rape and rubsen seed yield 30 to 35 pei cent, of oil, colza 
up to 40 or 45 per cent. 

Prrparafioii . — Breaking down and crushing the seeds, 
followed by pressing or extraction. 

Properties . — Rape oil is generally brownish-yellow to 
brown-yellow, almost inodorous when fresh, and with a*mild 
flavour, so that when cold pressed it is used for alimentary 
purposes in many districts. When old and rancid, it has a 
particularly <lisagreeal)le taste and Miiell. The crude oil 
from the press contains mucilaginous and albuminoid sub- 
stances which have to be removed by a process of refining. 
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The refined cfil is yellowish and of unpleasant flavour and 
smell. 

^The constants of rape-seed oil ai*e as follows : — 

Specific gravity at 16® C 0-9142 to 0*9147 

Refractive index at 15® 1*4720 to 1*4757 

Solidifying-point - 10" to -f- 10° 

(winter and summer varieties) 

Saponification value . . . . . 167*7 to 178*7 

Iodine value 93*5 to 106-6 

The fatty acids had the following characters : — 

Specific gravity at 99 (water at 15-5® = 1) . 0*8488 

Solidifyingi point 16° to 18° 

Melting-point 16* to 22° 

Mean molecular weight :107 to 31 1 

* Iodine value ....... 99*8 to 106*6 

Refractive index at GO® C. .... 1*4401 ' 

According to Jlingst, 100 parts of alcohol dissolve 0*534 
parts of rape oil. The un saponifiable matter amounts to 1 
per cent., and the low saponification value is due to the con** 
tent of brassic acid. The globular masses of fat deposited by 
rape oil at the ordinary temperature was found by Halenke 
and Mosslinger to have a melting-point of 38" C. and a 
saponification value of 161*70, the fatty acids isolated there- 
from melting at 34“" C. and exhibiting a saponification value 
of 160*05. The deposits therefore consist of the nearly pure 
glyceride of brassic acid. Rape oil consists of the glycerides 
of stearic, brassic (erucic), and an oleic acid, which, according 
t5 Websky and Darby, differs from ordinary oleic acid by not 
yielding sebacic acid on distillation. 

Thalmann reports as follows on the various rape oils, his 
remarks referring, however, only to refined oil. 

Colza oil. This oil, of which the seeds yield 30 per cent., 
is, in the fresh state, of a brownish-yellow colour, almost 
completely tasteless ahd inodorous, but quickly manifests, 
after a short exposure to air, a very disagreeable after-taste, 
due to incipient rancidity. The specific gravity at 15° C. is 
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0’9130, and the oil is one of the most viscoas of the veae- 
table oils. It/omains liquid down to nearly - 4° C., but at 
that temperature begins^ to deposit white •granules, and sets 
at - 7*5'' C. to a yellow buttery mass. 

Winter riibsen oil The seeds yield about 33 per cent, of 
oil of a specific gravity of 0*9128 at 15' C. and less viscous 
than the colza oil. As regards setting at low temperatures it 
is about tjqual to the latter, but ft inferior to it for lighting 
purposes. 

Summer rape oil has a specific gravity of 0 9139 at 15^ C. 
and sets at a much lower temperatura than the other rape 
oils, tlie deposition of granules commencing al - 8' C. and 
solidification ensuing at 10^’ C. In colour this oil is rather 
darker than the others. 

Winter rape oil is brownish-yellow, passing into green. 
Specific gravity at 15' C. 0*9157 and 0*9184 at 10° C. Stearin , 
is deposit(‘d below - 1' C. and the oil sets at - 2'' to ~ 3' C. to 
a whitish-yellow mass. The refined oil is pale pure yellow 
in colour, with a specific gravity of 0*9132. According to 
popular opinion rape oil i- “fatter” than turnip oil, but 
this expression refers c>nly to the consistency. 

Cabbage oil, from Japan, has a dark brown coloin; and 
unpleasant smell. The specific gi*avity is 0*914; setting- 
point, - 2"' C. 

“ lUill ” oil is a variety of rape oil mod need in Austria, 
olive-brown in colour, with a specific gravity of 0*9248, and 
saponification value, 186. This oil contains sulphur and is 
used for adulterating rape oil. 

The rape oils from Eastern Asia are of less iinpoi;tance, 
exhibiting scarcely nny advantages over the European article. 
A pale variety, prepared from Brassica aniipestrls, is employed 
as an edible oil as well as for burning^ for moistening tobacco 
leaves in order to prevent their breaking in consequence of 
too rapid drying, and also for the manufacture of Indian 
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ink. A darker coloured oil is prepared, in China particularly, 
from Brassica sijienslsy and used for the sama purposes. 

Sometimes rape oil is falsified by means of mineral oils 
and resin oil. Occasionally, also, more through oversight on 
the part of the oil crusher than by design, linseed oil occurs 
therein. 

The purity of the cruciferous oils (rape oil,' radish oil) 
may best be decided by the aid of the saponification value, 
care being taken to ascertain that no mineral oil or resin oil 
is present. Kape oil may be detected in other oils by the 
sulphur test. 

Additions of linseed oil, hemp oil, and i>oppy oil are 
betrayed in rape oil by the increased iodine number. This 
factor varies for pure rape betvv^een 97 and 105 iHiibl), the 
figures for refined oil being generally two or three units 
below that for crude oil. 

Uses. — Kape oil is used technically as a lubricant and 
illuminating oil, as an adulterant of higher priced lubricating 
oils, and in soap-making, etc. 

MrsTABD (Seed) Ou.. 

, . (Senf()l, fettes Senfi'd : huile de moutarde.) 

t ‘ ' 

Haw 7naferiaL-T-M\istabvd seed finustard grains) from 
Sinapis nigra L. and H inapis a I ha L. 

Sinapis nigra is a cruciferous plant, Ibund all over 
Europe, also in Asia Minor, and cultivated in many 
European countries, North America, and India. The seeds 
are met with in association with those of Sinapis alba, the 
latter plant being indigenous to the warmer portions of 
Europe. Sinapis juncca Mayer (Zarepta mustard) grows 
wild in Southern Asia and North-Eastern Africa, and is 
cultivated in South-eagt Kussia. 

Black mustard is readily distinguishable from the other 
two varieties by its external appearance. The seeds are 
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spherical or ellipsoid, of fairly regulfir dimcLsions, their dia- 
meter being iJjout inclf and the average weight 1 

milligramme. Their colour is dark brown of various shades, 
and, if examined by the aid of a lens, the surface ^is found 
to be covered with warty excrescences, with here and* there 
exfoliations of the external tissue. White mustard seed is 
much larger, spherical, about to inch in diameter and 
weighing on an average 5 milligranfrnes. The colour is yellow, 
and the surface, when highly magnified, exhibits somewhat 
the same conformation as the Idack secds^. The exfoliations 
are also |)erceptible but 7iot so decided. 

The seeds of Slnapis jnnerd resemble those of black 
Timstard, but a\(‘rage .^V, to of an inch in diameter and 2T 
milligranyiies in weighi. 

Mustard se(‘d consists entirely of an integumental cover 
and a germ ('xhibiting a well-defined radicle. The skin is 
composed of fourlajnu's of cells, the outer being distinguished 
by the size of the eleiiKmts and the distcnsive capacity of the 
C('ll walls, and the second layer by the stoutness of the walls. 
Th(' outer skin is colour'KSS, but the cells of the second and 
third layers contain pigmentary matter in their interior. 
The emJ)ryo is composed of delicate polyhedral celU con- 
taining fat globules and aggregations of albuminoid matter 
( aleiiron) apparently impregnated wif^' fatty oil. 

All (.‘mulsion prepared from white mustard seed tastes 
bitter, but is inodorous, and yields no perceptible volatile^ oil 
when distilled. On the other hand, the emulsion from the 
seeds of Sinapis niijra or Sinapis juneea has an intensely 
hitter flavour, a circumstance sullicient in itself to iiuiicate a 
ditl'erenco in the chemical composition of white, as compared 
witli black and Zarepta mustard. 

White mustard contains the alkaloid sinapin, 
discovered by Henry and Garot and more exhaustively 
examined by Babo and Hirschbrunn. This body, which 
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is soluble in water and spirits of wine, but insoluble in 
ether, turpentine, and carbon bisulphide, is prystalline, and 
produces, like potassium rhodanate, a red coloration with 
ferric salts. There are also present, in addition to some 
30 pur cent, of^oil, a large proportion of an enzyme known 
as myrosin, a little gum, and the usual plant constituents. 

The chief substances present in black and Zarepta mus- 
tard are inyronate of potash, more than 30 per cent, of fatty 
oil, gum, and traces or small quantities of myrosin. By the 
action of this body on inyronate of potash, the latter is split 
up into grape sugar, potassium bisulphate, and oil of mustard 
(allyl isothiocyanate). The amount of myrosin in both kinds 
of mustard is frequently so minute that only traces of mustard 
oikare found or Criii be formed tluu’ein. The richness of white 
mustard in myrosin indicates the advisability of mixing the 
white and black varieties together if strong mustard is de- 
sired. 

Preparation of the fatt}/ o//.— Shelling, grinding, and 
pressing the seeds. 

In England the ground shelled seed is pressed, and yields 
a good burning oil; a little oil may also bo obtained by 
pressing the shells. In Zarepta the ground meal is also 
pressed to extract the fatty oil, and in India the mustard 
plant is chiefly cultivated for the production of oil. Formerly 
the English mustard makers obtained large (piantitic's of 
seed from the p]ast Indies, but at present home-grown seed 
predominates, the white mustard from Cambridge and the 
black from Yorkshire being the best. 

Properties,~Oil of white mustard is golden-yellow with 
a pungent odour, that from black mustard being brownish- 
yellow with mild flavour and smelling of the mustard (accord- 
ing to Benedikt). According to Wiesner the fatty oil of 
mustard is tasteless and inodorous, and contains the follow- 
ing fatty acids : stearolic, arachidic, and erucic acids. Darby 
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states that the fatty oil of mustard see^J contain^, an acid allied 
to ordinary oleig acid but differing "there from. 

Constants — Black mustard oil : — * 

Specific gravity at 15° C 0‘9J 2 to ft*9155 

Refractive indcv at 15-5° 1*4672 • 

Solidifyiug-point ~15^'to - 16^ 

Saponification value 173 to 175*8 

Iodine value . . 98'84 to 122*3 

White mustard oil : — * • • 


Specific gravity at 15^ C. 
Solidifyiug-paint 
Refractive index at 15*5’ 
Sa]»oiiification \alue 
lodmo value . 


. 0*9125 to 0*9160 
. - 15° to - 16° 

• . 1*4750 
. 17u*d to 177*8 

. 92*1 to 103 


l/.sfi.s . — Alimentary purposes: same as olive and other fat 
oils. 

Teclinical : as buruing oil. 


Croton Oil. 

iCrotonr)! ; huile do croton, buile de Tilly.) 

Batr materiaL — The seeds of Groton Tigliujn L., indi- 
genous 111 Bengal, and oi Groton Parana Haniilt., from Java. 
The seeds are about a quarter of an inch in length, to ./,y 
of an inch wide, resembling ricinus seeds in shapes Jl)ut 
sloping on both sides, particularly on the back, and therefore 
almost quadrilateral. The colour ii- a dirty greyish-brown 
with dark patches, sometimes (!ven lilack, dull on the outside 
and without gloss, as though covered with dust. The brittlf 
<jxternal shell is lined wdth a white interior layer, and contains 
a white solid kernel very rich in oil, which is encompassed 
by the two albumen lobes of the foliaceoiis embryo, •The 
flavour is at first mifd and oily, quickly becoming sharp and 
hot. The constituents of the seed are fatty oil, crotoiiarin, 
very pungent resin, pungent volatile oii, etc. 

Preparation of the oil . — East Indian oil is prepared in 
Ceylon, Madras, Bombay, and latibrly in Buitenzorg (Java), 
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by pressing the seed, preferably after a preliminary process 
of moderate roasting. In England the h'^tter operation is 
omitted, the resulting oil l>eing therefore paler. Simple cold 
pressing is also resorted to in this country, whereas in India 
the seed cake from the cold pressing is heated on a sand-bath 
to 320'" to 140^ F. and pressed over again. The seed contains 
50 to 55 per cent, of oil. 

Pro^xrtlrs . — 

Specific gravity at 15" C ()-94n7 

Refractive index at 1-47S1 

Saponification value ...... to lil5 

Iodine value ........ IOJ'7 to ICO’I 

Setting point - 7‘ 

The oil is amber or orange-yellow to brown, very thick, of 
unpleasant flavour, burning the tongue, and forrijs an td’fec- 
tive purgative. It is solubl<‘ in 36 parts of absolute alcohol. 

The composition of croton oil is esseiititilly different to 
that of all other oils. In the first place it contains no ole.in, 
hut stearin, palmitin, myristin, and laurin, as well as the 
glycerides of mnanthylic acid, caproic acid, vah'i'ic acid, 
butyric acid, tiglic acid, etc. The volatile fatty acids obtained 
by the Eeichert Meissl process neutralise about 13 c.c. 
KHO. Ch'oton oil yields no elaidin. With coiiecntrated 
sulphuric acid the oil forms at first a colourless mixture, 
which (piickly becomes darker than the original oil. ^Jliis 
affords a means of detecting the presence of ('xtraneous ad- 
mixtures, the mixture in such case (piickly h(‘coming dark, 
turbid, and opaque. 

Uses. — Medicinal. 

CXTRCAS, OR PuKGING-NiJT OIL. 

(Curcasol, Purgirnussol ; huile de Pignon de ITnde.) 

Rav^ material . — Purging nuts, ground nuts, vomit nuts, 
the fruit of C ureas jjufgans (Jatropha curcas). Flavour, 
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almond, subsequently becoming irritating ana giving rise to 
vomiting. The ^ceds contain 30 tc^40 per cent, of oil and 17 
per cent, of albuminous n:jiitter, together with sugar, starcli, 
and cellular tissue. 

Method of 2> reparation . — Grinding and preasing the hulled 
seeds. 

Fro])ertie,'i . — ’‘Fhe oil is pale yellow, somewliat lighter than 
linseed oil, and inodorous ; it tast^ mild at first, but sub- 
sequently irritating, and is strongly purgative, 10 to 12 drops 
producing the same effect as 30 grams of pcinus oil. It is 
thinner than the latter, lias a sp(‘cific gravity of {)-915 to 0 921 
at irf C., thickens at 0‘ (\, becomes of a buttery* consistency 
at - N (' , and sets at - 12 C. 

JU'fra( tWe* index Ht C. . . . . . l‘4r)8 to 1'487 

Saponification \alue 103 

Iodine value ........ to 104*9 

Tt may readily be distinguished from ricinus oil as it 
is much l(‘ss soluble in alcohol. It contains ricinoloic acid 
and yields capryl alcohol on distillation with caustic potash ; 
it also contains stearic, jialraitic, and myristic acids. The 
isocetic acid found by Bouis in this oil is a mixture of 70 parts 
of })almiti(;acid with 30 parts of myristic acid.^ 

— ^Medicinal : as a purgative and remedy for cuta- 
neous eru])tions. 

Technical: as a Imrning oil, for soap- making, and as a 
lubricant. Although not a proper drying oil undergoes^ 
change on heating, and is used as a paint when boiled with 
ferric oxide. 


,.K.^rusH-SEEi) Oil. 

(Kettigol, Chinesisches Bettigdl ; huile de raidforts.) 

Jiaiv material.— The seeds of Eajyhanas mtlvus, pale 
reddish-brown in colour, spheroid in shape, small, to i 
inch in diameter, and weighing seven to eight milligrammes. 
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“with a very mild, l^itter-sweet, oily taste, without smell. 
They contain 45 to 50 cent, of oil. 

Preparation. — Pressing or extracting the crushed seeds. 

P^'opcrties . — Eadish oil is greeuish-yellow in colour, of 
very mild flavour, almost inodorous, with a specific gravity of 
0‘9175 at 15'" C. ; it thickens at 10' C. and solidifies at - 1.7'5" C. 

Tlefractive index at C 1-471 to 1-4722 

Saponification value 17H-8 to 181 -0 

Iodine value 92-85 to 112'4 

Its constituents are stearic, brassic, and oleic acids, and w^hen 
treated with caustic soda or potash it forms a yellowish soap. 
Nitric acid (containing a little nitrous acid) of specific gravity 
1”20 gives no colour reaction, but fuming nitric acid causes 
a red coloration with green zone. Sulpluiric acid of specific 
gravity 17‘J forms a brown coloration, ])ersisting for a fairly 
long time. Zinc chloride produces no elfect at first, ])ut sub- 
sequently gives rise to a faint greenish-grey tint. 

Uses . — Alimentary wiien fresh. 

Technical: as a burning oil. It Imrns aw^ay quickly with 
a smoky flame. The Chinese make lamp-black for “Indian 
ink ” from this oil. 

Wil’d-Eadish Oil (Hedge-Mustahd ffiL). 

(Hoderichol, Ackerrettigol ; huile de ravenelle.) 

Baw 7naterla,l . — The seeds of Baphanus raphanistrum. 
The plant thrives so w'ell in sandy soil tliat crops infested 
with it often present the appearance of an oil-seed field in full 
bloom. In 1880 a great deal of this oil was sold in Hungary 
as rape oil. The seeds are small, resembling those of 
Brassica rapa, and contain 80 to 40 per cent, of oil. 

Method of prejiaration. — Identical with that of rape oil. 

Properties. — The .oil is of a dark, olive-green colour with 
a specific gravity of 0’9175 to 0'91HG at 15"" C., thickening 
jat 2'’ C. and setting at - 8° C. 
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Kcfracbive index at 20” C. . . , t. 

Saponification -^alue 174 to 170 

Iodine value *1C5 


The flavour is mild, but the after-taste irritating and the 
odour peculiar, recalling that of turnips. Val^nta gives the 
following reaction as characteristic of this on: “About 5 
grams of the oil under examination are partially saponified 
with caustic potash and alcohol, assisted by warmth, the soap 
being thereupon separated by filtration from the unsaponi- 
fi(‘fl, golden-yellow, almost inodorous, and tasteless oil. 
When wild-radish oil is present in large amount the concen- 
trated filtrate will hecome decidedly green on tflc addition 

of sufficient hydrochloric acid to produce a strongly acid 

• 

reaction.” 

Usei^. — P\)r technical purposes : same as rape oil. 
BiuzUi-NuT Oil. 

(Paranussol, Juriamissol, Juriaol ; huile de noix de Bresil,. 
huile de Castinludro.) 

Haw 7)iafcrial . — The nuts of Bertholletia exccha, obtained 
from Brazil. 

Prep(ircCtion — llh.ii nuts damaged during the process *of 
ripening are crushed, ground, and pressed. 

Properties . — The oil is pale yellow i. colour, without 
taste or smell, has a specific gravity of 0*918r, at 0., becomes 
cloudy at C., and sets at - 2-5" to 4° C. to a semi-solid white 
mass. 

Refractive index at 25° C .1 *4648 

Saponification value ...... 193’4 to 202 

Iodine value . , . • • . • • 98*8 to 106*22 

It very easily becomes rancid, consists of stearin, pal- 
mitin, and olein, dissolves readily in b(filing alcohol and in 
ether, and is ('asily saponified. Nitric acid (containing nitrous 
acid) of specific gravity 1*30 does not produce any coloration 
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of the oil, but causes it to set in about half an hour, A 
ymixtiire in equal parts of nitric and sulphuricf acids and water 
gives a brownish-yellow colour reaction. One drop of con- 
centrated sulphuric acid colours twenty drops of the oil red, 
at the outset, turning to brownish-red, and also thickens the 
oil. Chloride of zinc likewise gives a rose-red colour reaction. 

Alimentary : in South America the freshly pressed 
oil is used as food. 

Technical: as a burning oil and for soap-making. 

Less Important Semi-Drying Oils. 

/ 

Pumpkin .svvv/ e/7.— The oil is obtained from tin* se('ds of 
the pumpkin {Cucurhita ptpo^ in parts of Iluhsia by roasting 
and pressing the seeds. It is a grcM'nish-yellow oil with a red 
fluorescence. The seeds yield about dd pei' cent, of tel and 
the kernels 47 ])er cent. The better qualities are u--ed for 
alimentary purposes and tlu* (Tiuh* for hurning in lamps. 

Luffa seed oil . — The seeds of the Loofah (Lujjd, (f ffijpflcd) 
are treated in the East Indies for the extraction of oil which 
is used locally for alimentary purposes. Tin* oil has a i’(*d- 
dish-brown colour and a slight odour. 

Zac Jinn oik — This is obtained from the kerneLs of a fruit 
(Balanites (Tgijptica) which is found in India, Africa, and 
other tropical countries. The kernels contain f J to 49 per 
-.cent, of oil. 



CHAPI^EE VI. 

VErrKTAliLE I)KYIN>; Oil S. 

(Eaw Material, Preparation, ProptTties, and L^ses.) 

J)Axki;l (Kekene, Pandee-Nkt, Lembaxct) Oil. 

(]^)ankuir)l, Li<*htnnss(‘)l, Lackbauni(')], Kiikinol ; huile de 
noix (le Jkineoiil, huile de Baiicoiil.) 

• 

Jxaii: ni(i4<‘n(iL--y\u' nat^ oi Aleuriic^i triloba, Alruritrs 
viohicrioia , which inij^dil he placed on the market in very 
]ar<^^e fpiantilies from Martini<iue, (niadelunpo, New (‘ale- 
donia, ''I’ahiti, (fiiiana, and Jveunion, hut whicdi do not at 
presciiit constitute a rt'giilar article of eonunerce. The em- 
])lovm(Uit of this material in the oil industry is desirable, not 
only on a.(.*coant of its low } rict‘, but also by reason of the 
quality of oil it can hv made to yield. 

Accoi’ilwij," to Wiesnerthe seeds contain 50 to (>0 p(*r 
of oik It is stated in a rt‘port issu(’d by the I^h’ench ^Ministry 
of Marine, that 100 kilo.s. of nuts yield on ui average 3d kilos, 
of almonds (kernels), 100 kilos, of the latter producing 6G 
kilos, of oil ; 450 kilos, of nuts are therefore required for th& 
production of 01 kilos, of oil. From information obtained in 
Tahiti, it appears that the nuts cost about £G per ton, to 
which must be added about £3 5s. for freight. The kernels 
of the bankul nut are sold at £16 per ton, so that since 100 
kilos, of almonds yield GG kilos, of oil, the c >st of 100 kilos, of 
the latter would amount to £2 Hs., w'ithout counting the cost 
of extraction, a price that offers no advantage when linseed 
stands at a low figure. 


m 
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Gpld-pressed bankul oil is pale yellow, almost 
white, but the hot-presseh oil is brown in colour and has a 
repellent smell, the odour of the nwhite oil being agreeable. 
The oir dries at about the same rate as linseed oil, and, like 
the latter, may be converted into varnish by oxidation. It 
also burns extremely well, particularly good results having 
been obtained at several establishments in Paris. 

De Negri has examined candle-nut oil from the seeds of 
A. moluccana ; he obtained bj^ extraction 62 per cent, of oil. 
It dried well, but not as well as Chinese wood oil frotu the 
allied plant A. cordata. The following constants were ob- 
tained : — 

Oil ('X traded with 



Ether. P 

‘t roll'll ni Sj)irit. 

Specific gravity at 15'’ C. . 

. (y\m 

' 0-921 

Solidifying-point 

. - 18° C. 

still fluid 

Melting-poiut of fatty acids 

. 20° to 21° C 

\ — 

Solidifying-point of fatty acids 

. 3H°C. * 

— 

Saponification value . 

. 187-4 

184-0 

Iodine value .... 

. 189-3 

142-7 

Refractometer reading 

. — 

75-5 to 70 


More recently samples of Lumbang oil and nuts wt're ex- 
amined in the laboratories of the Imperial Institute, these 
being' sent from the Philij)piue8 and from Hawaii. Hui nuts 
from the former contained 35 per cent, and the latter Jdl per 
cent, of oil. The oils had the following composition : — 



Idiilippiuc Oil. 

Hawaii Oil. 

Specific gravity at ]5'5° C. 

. 0*9293 

0-927 

Refractive index at 20° 

. 1-4772 

1-4783 

Iodine value {Hanus test) 

. 156-3 

161*0 

Acid value .... 

. 1*02 

0-48 

•Saponification value . 

. 193-1 

192-0 

Insoluble fatty acids (per cent.) 

. 92*6 

92*47 

Unsaponifiable (per cent.) , 

. 0*51 

0*83 


The colour reactiops obtained by De Negri were scarcely 
characteristic. The constants for wood oil do not differ ap- 
preciably from those of candle-nut oil and from those of a 
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candle-nut oil examined by Lach, which most probably con- 
sisted of a mixture of oils from scYcral varieties of /ileurites. 
When exposed to sunlight for twenty-five* days in a sealed 
glass tube the oils remained fluid, whilst expressed v<>od oil 
solidified under the same conditions. J)e Negri observeffthat 
wood oil {'xtracted by solvents does not solidify under the 
action of sunlight, but only the expressed oils. The poly- 
merised substance from tlu* latter oil melts at C., the 
iodine value has falUm Irom JdO to lo4 : when heated for 100 
hours in the daik at 100' C. il does not change, but on cool- 
ing nunains liquid. Candle-nut oil extracted by carbon bi- 
sulpiiide under thest' conditions always remains^ fluid, whilst 
wood oil ('xtracted by the saiiK* solvent solidifies. 

Small (quantities of 'he brown oil wcto boiled witli lith- 
arg(!, minium, h'ad acetate, and manganous borate. The lead 
variiisbes wei’(' all very dark coloured ; ihv oil began to boil 
at 140 C., and was maintained at that temperature during 
the short time re([uired for eompletion by the small volume 
of oil taken. 44u-' sm(41 of the \arnish greatly resembled 
that of the oil, but was er more unpUiasant. The man- 
ga lU'se varnish sustained but ver\ little alteration in colour, 
examined lor drying ]>ro])ertic‘s, the varnishes differed j^gme- 
whal from lins('ed varnislies of tin* same strength, drying at 
least four hours sooner than the la‘U-*,!\ and the raw oil also 
dri(‘d quicker than linsiaal oil. When Ik it' d to 825' C., un- 
inflammable vapours were evolved, having a strong odour 
somewhat resembling that of poppies, but very evil smelling. 
Aft(U’ losing about 20 per cent, of volatilised fatty acids, a 
thick, tough mass was left, as in th(' case of linseed oij, but 
which on account (J the dark colour of the oil was almost 
black. Tliis indicated the presence of a large proportion of 
V(*gi‘tahle remains in suspension. On j:epeating these (experi- 
ments with the pale oil, the varnishes prepared wbh lead 
were found to he nearly all darkened, whilst that made with 

7 
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manganous borate wa^ merely of a pale yellow colour. As 
far as drying properties were concerned, thes^'j^ oils manifested 
the same superiority over linseed qil, drying quicker by a few 
hours. . On the other hand, when the pale bankul oil was 
heated to 325'’ C., it gave the remarkable result that, after 
losing some 20 per cent, of volatile fatty acids, the residual 
mass was completely colourless and formed a thick water- 
white syrup. 

With respect to their stability as paint wdien incorporated 
with earthy colours and metallic oxides the whole of the 
bankul-oil varnishes gave the same result as the varnish 
colours. 

Nevertheless, on account of its higher cost than linseed 
oil and the comparative rarity of its occurrence in coninierce, 
there is at present no immediate prospect of th(‘ extensive 
employment of bankul oil. 

Uses. — Technical: for the same purposes as linseed oil. 

Wood Oil (Tung Oil). 

(Oelfirnissbaumbl Chinesisches Holzr)i, Tungdl : liuile de 
bois.) 

Baw material . — Seeds of Elaeococca {^Alcurites cord(fta), 
indigenous to China and Japan. 

The Chinese wood oil tree is a small bare-looking tn^e, 
but quite ornamental w'hen in bloom, lieirig covered with 
small pinkish-white blossoms. It thrives on the very poorest 
of soils and in the most rocky and stony parts but recjuires a 
very hot climate. The fruits are green at first but become 
brown on ripening, and each fruit contains from three to 
five seeds, the latter consisting of 48 per cent, of shells and 
52 per cent, of kernels. The kernels contain 50 to 53 per 
cent, of oil, whilst by pressure 40 to 42 per cent, can be 
obtained. 

FreparatioJi . — By roasting the seeds and pressing in 
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native wooden presses. The cold-preigsed oil is pale yellow, 
which is the kind exported, the dArk brown oil obtained by 
,hot pressing being retained for local use. 

The oil is conv(;yed to the local markets in bamboo 
baskets lined with oiled paj)er, thence it is sent to Han\ow 
and Wuchow for exportation. The oil is to some extent 
contaminated with other oils, while a certain amount of 
adulteration is also practised, although to a less extent than 
formerly, the oils for this purpose being soya bean oil and 
sesame oil. The ex])orts in 1900 were, froi^ Hankow 21,960 
tons and from Wuchow 1,627 tons ; in 1910 this had in- 
creased to 50,888 from Hankow', and 8,465 tons from Wu- 
chow. The w^)od oil tree has been successfully jilanted in 
the States of G^'orgia, L/o-iisiana, South Carolina, Alabama, 
Florida, and Mississippi, but it is doubtful if it will be able to 
compete with the Chinese product owing to higlier wages 
and freight charges. There is an increasing demand for the 
nil in America. 

Proprrtirs . — The cold-drawn oil is pale yellow^ in colour 
and the hot-pressed oil da fk brown or nearly black. It is 
very viscous and has a peculiar characteristic odour some- 
what reseiiibling that of earth-nut oil. On standing in*(wn- 
tact with tlie light it gradually thickens and gelatinises, 
while on the sides of the bottle a filn; of ‘rystals forms. On 
heating to 280'’ the oil solidifies to a siifi jelly in a few' 
minutes. This solidification is not due to oxidation as at 
first supposed, since it takes place even in an atmosphere of 
an inert gas. On heating in a thin film on a glass plate at 
100" C. it dries to a thin translucent crinkled film ; in •this 
case increasing m weight about 54 per cent, by absorption 
of oxygen. The examination of the oil by Cloez showed 
that it consisted principally of two gl 3 ;cerides, the ordinary 
olein and the glyceride of an acid which he named claeo- 
inargaric acid and to w^hich he attributed the formula 



100 


VEGETABLE ]'’ATS RnT) OITjS. 

( 

Cj^ITa.jO.,. The solid], ^cation on exposure to light was as- 
sumed by Cloez to be due to the formation of a solid iso- 
meride — elaeostearin — which melted at C. and solidified 
at 32^ ‘C. R S. Morrell, however, found the melting-point 
of the crystalline material, after wasliing with acetone, to 
be 61^ to 62'^^ (\, and more recently it is stat(‘d by Schu- 
mann that the acid from this — /^-elaeostearic acid — has a 
melting-point of 72' C. Cloez stated that the oil contained 
24 per cent, of oleic acid and 72 per cent, of elac'omargaric 
acid, the formuhi for which was subs(*(|uently found by 
Macquenne to he Cu^H^^^Co. Cahrion found in th(‘ (ul 10 2 >er 
cent of oleic acid, and 2 to 3 per cent, of saturated acids, the 
remainder being elacomargaric, while Schumann found 90 
percent of elacomargaric glycend<‘, in the dark oi* and 95 ])er 
cent, in the pale variety. 

Moritz Kite investigated two samples of Chinese wood 
oil — direct from China, marked Yutsliing.” was ])ale 
yellow in colour ; (2) from the firm of Carlouitz m Hamburg 
— his results being as follows : — 


RpociHc gravity at 15' C. . 
Saponification value . 

'Iodine valve 
Acid value 

Melting-point of fatty acids 
Neutralisation value of aeid^ 
Yield of insoluble fatty acids 


1 . 

0 9413 

1 90-7 to 191*0 
157*5 to 158-4 
3*9 

35° to 39 5° C. 
197-3 to 197-8 
82 per cent. 


0-9439 

190-9 to 191-1 
154-C ■ 
fi‘95 

35-5° to 40 ' C. 
190-4 

85 per cent. 


According to A. Cbaston Chapman {Analtjst, Dec. 1912) 
the ndractive index of (’hinese wood oil is the most character- 
istic factor, being the highest of all oils, randy falling below 
1*517, while the viscosity is higher thaq that of any oil w'ith 
which it is likely to he adulterated. 

The following are analyses of seventeen samples of 
Hankow oil by the above author: — 
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.Saiuplti 

No. 

Iodine 

Value. 

sf). I?r. ut 
15-5" e. 

1 

j 

Sapomlir.'itioii ' 

Value. 1 

• 

Kflfra(jtive 
Index at 
20-’ C. 

1 Time oC 

1 Etflux, 

1 Seconds. 

IleatPoly- 
meri.sation Te'^t, 

1 Hour at 
i 2.70" C. 

• 

1 

160-!) 

0-0419 

190-0 

1-5207 

1 

i 217^ 

• 

Very hard 

2 

ir)S-4 

0-0400 

193-8 

1-5181 

: 16So 

Hard 

S 

l(lf;-5 

0-9-126 

194-3 

1-5190 

' 1946 

Fairly iiard 

4 

lOd-l 

0-0417 

193-0 

1-5170 

1880 

.. • 

5 

JdS’K 

0-0 100 

; 195-0 

1-5195 

2017 

Very liard i 

fi 

170-0 

0-0140 

194-5 

1-5 ISO 

1849 

Tlard 

7 

los-r, 

0-0410 

193-0 

1-5150 

! — 

Fairly hard 

8 

171-0 

0-011 1 

192-0 

1-5170 



: Hard 

8 

100-7 

0-0407 

194-1 

1-5170 

1997 


10 

i7:i-o 

0-0120 

, 192-5 

1-5105 

!722 

.. ' 


; 1 70 2 

0-0 1 1 7 

192-0 

1-51(;8 

1005 


i 12 

i 172-0 

0-04-20 

eiO-f) 

1-5180 

1740 


1 

' 174-2 

(>-0127 

194-0 

1-51S2 

1090 


I 14 

: 170-7 

0 OIHO 

105-0 

1-5191 

. J 820 


1 15 

172-8 

0-9440 

191-0 

1-5193 

2047 


' If) 

, 10.0-5 

0-9420 

105-2 

1-5100 

1804 


‘ 17 

1 

100*0 

0-<>n:l 

105-2 

1-5187 

1820 

Very hard 

; Avcjra^o 

170-(i 

0-0425 

191-2 

1-5179 

1850 


If 5 grins, of 

Oil arc^ 

mixed with 

2 C.C. < 

)f carbon bisulphide 

and 2 c 

c. of sulphur 

chloride aixi tlie mixture stirred in the 


cold, ti thick Iuiu]/y jt‘lly is ormed. At the boiling-point of 
wati‘r a skin liegins to form on the surface of the oil in 15 


minuti‘S, ui '2 Icurs it i‘ompletely covers tlu^ oil ; after lliours 
healing tlie increase in weight is 1 '44 per cent. In the elaidin 
test a dark brownish-red mass is formed, onsisting of a heavy, 
almost solid portion and an oil\ residue; when stirred up the 
whole is vt*ry viscous. With Becchi’s reagent a deep reddish- 
brown mass IS produced ; strong suiphuric acid converts the 
oil into a solid black mass ; nitric acid of 1'4 specific gravity 
forms with the oil a soft mass which, on standing, hec^nnes 
darker and harder. * When 5 c.c, of a saturated solution of 
iodine in chloroform are added, whilst stimng, to a solution 
of 1 gnu. of oil III 5 c.c. of chloroform^ the mixture solidifies 
in 2 minutes to a stiff jelly ; when 2 grins, of oil are u^cd, the 
mass is so hard that it can be powdered. When heated in the 
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absence of air to 380° 0., small quantities of vapour are given 
off, but the oil does not become more viscous^; above 250° C., 
the oil changes to a solid clear elastic mass, which is insoluble 
in the ‘ordinary oil solvents, and does not again melt at the 
temperature of' its formation. When adulterated with other 
oils the product is more or less soft (Bacon’s and Worrall’s 
test).' This has been shown by Cloez, by Zucher, and by 
Norman to be accompanied by a reduction in the iodine 
value from lb8 to 107. 

In regard to the drying of the oil, the following observa- 
tions have been made : If a very thin layer is spread upon 
glass it dries in a closed space in about 21 hours, with a 
whitish appearance, so that the combination of oil and glass is 
no longer transparent but resembles ground glass/ In tliicker 
layers it requires several days to dry off. If the coating is 
exposed to the light, even thick layers dry in a few hours ; 
the oil which has been heated alone, without additions, shows 
on drying the same whitish appearance, whilst oil which has 
been heated with litharge dries clear and briglit, as boiled lin- 
seed oil does under any conditions. The oil shows the greatest 
peculiarity after drying ; whilst raw and boiled linseed oil and 
the other drying oils form a slight skin which' gradually 
thickens from below, w’ood oil dries uniformly throughout, so 
that the lower layers are as dry as the upper. Bv(‘n quite 
thick layers may be removed as a soft but still somewhat 
\ rittle coating, which is uniform throughout. The slight ad- 
hesion of the dried coating to the smooth surface of the glass 
is remarkable. 


Japanese Wood Oil. 

This oil is sometimes confounded with the Chinese wood oil 
and is stated to be obtained from Aleurites vernicia. Accord- 
ing to Chapman, however, it is quite distinct from the latter, 
being obtained for the most part at any rate from Paiilownia 
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unperialifi. It resembles the Chinese composition and 
properties, hnt ifl the polymerisation test, i.e. Jieating to ahigh 
temperature, it does not solidify. 

Th(‘ following are analyses of three samples of Japanese 
wood oil hy Chapman (Analyst, Dec. 1912) 


T.oc'alily. 

Judmt* 

Value. 

Sj). ^•r. at 

1 

: Saj)r»uiru-atinn 

1 Value. 

llefractive 
Iiulev at 
20^ V. 

Time of Efflux i 
in Seconds. ! 

.J 

]. Wakasa 

. 1.^8 -0 

Odri77 

' 195-2 

*1-5083 

i i 

I 1,2.30 i 

2. Idynino 

. i4ieo 

0-9400 

! 193-4 

, 1-5052 

! • 

1 1,G20 1 

.’k Locality uukiu 

iwn , 15i 8 

0-93'49 

i 19G-3 

1-5034 

1 I 

. P 

olynirrisation. 

2 hours at 25f/ C. 



1. Soft. 


o 

3. Very soft. 

For comparison a sample of oil Yas extracted from the 
nuts of Panloirnia irnpcrMlis h\ means of light petroleum; 
tins gave tlu* following ng'tres on analysis : — 


Specific gravity at Id^'/lS^ C. . 

. 0*9351 

Iodine value 

. 158*5 

Saponification value ..... 

. 193-5 

llefractivc index ..... 

. 1-5050 

I’jroiiiino thermal value .... 

. nse of 24-5° C. 

Decently Jenkins has made the foJ 
tion concerning Japanese wxxkI oil : — 

lowing com muni c a- 

specific gravity at 12"^ C 

. 0-9385 

Point of solidification .... 

. below 17° C. 

Iodine value 

. 165-7 

Saponification value .... 

. 194 

Hehncr value . 

. 96-4 per cent. 

Unsaponiliahlc matter .... 

. 0*54 

Temperature rise in Maumene’s tost 

. 37-2^ 

Melting-point of fatty acids . . .* 

. 37° C. 

Solidifying-point of acids 

. 34° C. 

Iodine value of acids . . . 

. 150*1 

Viscosity in Kedwood’a apparatus at 12*5° C, 

. 1200 to 1600 
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Tjinseed Oil. 

(Leinol ; huile de lin.) 

JRaic material . — Seeds of Linum iisitafifisimiwi (Flax). 

'IMiis' plant is principally cultivated for the hbre, and it is 

only in a few countries that it is ^rown on account of its 

oleaginous seeds. Tlie countries producing the greatest 

quantities of flax — c.p., the Eussian Ealtic jirovinces, East 

Indies, Egypt, and Nortli America— also supjily the largest 

amount of linseed ; mort' n^centlv Oanada and South Am(*,ri(‘a 
0 

(Brazil and Argentina) have been large producers. Thc^ com- 
mercial article is classified according as it is lit for seed or 
for the niariufacturt' of oil. To tlu^ formi'r class belong the 
well-ripened fresh seeds, still capable of germination, whilst 
the commoner qualities, whotluT harvested in an unripi' con- 
dition or incapable of germinating by nnison of ])rolonged 
or defective storage, are classed in tlie second category. The 
bulk of tlie oil seed consists of imperfectly riptMual scicds ob- 
tained as a bye-product of the flax industry, a circunistanct' 
due to the fact that in order to obtain a suitable fibre it i^ 
necessary to harvest the flax before the seeds have liad time 
to ripen. In this immatuni condition they are suitable for 
the oil press, but not tit to use for sei'd. For ttxdmical pur- 
poses this class of seed is the only one coming under con- 
sideration, since the fresh flax seed is only wijrked up for oil 
in small quantities, and in districts where linseed oil is used 
as an article of food. 

Each fruit of the flax plant contains ten seeds of lie- 
tween I and 1 of an inch in length, highly polished, oval 
in circumference, flattened externally," greenisli-hrown to 
brown in colour, and of an unpleasant though mild smell. 
The germ is situate^ at the smaller extremity. When 
examined by the aid of a magnifier the surface no longer 
appears smooth, but is seen to be covered with slight depres- 
sions. The average weight of the individual seeds is between 



VK(;i':T.tBLK imYIN<> OILS. 


105 


0*3 and 0*5 millif^frainme, the good fla^ seeds measuring some 
I of an inch in* length and weighing over 0‘4 milligramme. 
Th<^ seeds that have lost •their vitality are also of the same 
dimensions, and these are preferable for oil pressing to the 
unripe outshot sc*e(ls, which are smaller, ligifter, and usually 
of dec‘id(M]ly greenish eoK)iir. Tlu^ anatomical structure of 
the seed affords, hy th(^ aid of the niicroscoj)e, a means of dis- 
crimimiting between the ripe and the unripe seeds. Three 
distinct portions are readily noticeable in linseed — the germ, 
the alhumc'ii, and the* epidcaaiiis. Tlu' albumen is closely 
attached to th(' epidermis, the greiniish-yellow germ with 
its radicle (about of an inch long) being (embedded in 
tlK‘ whitish alhunu'n in the interior of the Stied. 3^he 
(l(‘ns(.', hard, hritth' husk is composed of five strata of tissue, 
tlie outer orn^ formed of colourless cadis, the external section 
s Wed ling uj) greatly under th<^ action of water. ]Sext follows 
a laytu- of soft eKuiieiits, to which is attacdied a tissue of 
loiigil udimil sclerciichyiiiatous cells, imparting density and 
rigi<]ity to the s('ed. dlie fourth layer rescunbles the second, 
being composed of soft ce'is lying clos(dy togc^ther, and the 
lifth or endoplcura is fornu^d of polygonal cells, tlattened in 
a directiiin pa-allel to the surface and containing brown 
granular matter. Idiis layer gives to the flax-see-d husk 
its characteristic brown colour, ^Ule the seed is ground 
the tissues of the husk are broken as far as the sclerencby- 
matous layer and the ekuuents of the eiidopUmra. Portions 
of th(‘ third and fifth strata are always to be found intact in 
linseed meal, and afford a means of distinguishing this meal, 
whetlnu* loose or pressed, as well as of detecting it whefi used 
as an adiiltenint in*flour or other meal. Tlie albumen of the 
seed is formed of soft polyhedral cells, c mtaining, when the 
seed is ripe, globules of fat and aleui^ni granules, and in the 
unripe state small granules of^tarch as well The diameter 
•of these cells is between 0*009 and 0*018 millimetre. 
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The genu is coiupoy.ed of tissue consisting, for the most 
part, of cells similar to those constituting tfie albumen, in- 
terspersed with longitudinal string}^ groups of elementary 
organs. * 

The fresh ‘seeds when immersed in water become 
enveloped with a vitreous jelly, through the swelling of 
the epidermal cell walls, the jelly subsequently diffusing 
through the water if the exposure he prolonged. 

The chemical composition of the whole linseed is as 
follows : — « 


Oil . , 

. tf) 

AU)uiuiiJoid.s .... 

. l9-dto2b(i 

Digesiil)lo oarboliydrato''- . 

. . . 18*0 to 24 'G 

* Woody fibre . . ... 

. 7-H to 10-9 

Ash 

. S-StofrO 

Water 

7':l to ft-2 

Preparation. — Grinding the 

seeds, followed by pre.ssiire 

or extraction. 

Properties. — The following 

are the constants for linseed 

oil : — 

Specific gravity at l.V' C. . 

. 0 9919 to 0-9H42 

Solidifying-point 

. - 25” 

Melting-point .... 

. -lG‘to-20”C. 

"Saponilitatiau value , 

. 190'2 to 195-2 

Iodine value .... 

. ITG-:! to 205‘H 

Maumene test .... 

. 10:r' to 145” C. 

Refractive index at 20‘ C, . 

. 1*4800 to 1-4812 

Hehnor value .... 

. 94-81 to 95-5 

‘ The insoluble fatty acids had the following characters : — 

specific gravity at 15” C. . 

. 0-92:i9 

Solidifyipg-point 

. 19” to 17” C. 

Melting-point .... 

. 17” to 24” C. 

Neutralisation value . 

». 19G to 198-8 

Mean molecular weight 

. 283 

Iodine value .... 

. 179 to 209-8 

Refractive index . , . 

. 1-4546 

Cold-pressed linseed oil is merely tinged with a very faint 

yellow, but the hot-pressed oil is more or less coloured. That 
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obtained by extraction is also a very pale yellow. In flavour 
linseed oil differs from the non-drying oils, ^ being character- 
istically l)itter-sweet at first, with an irritating after-taste. 
T1 le odour is also characteristic, and is not, according tO' 
Mulder, solely due to volatile fatty acids, sncfi as butyric, 
valerianic, or caproic acid. Linseed oil dissolves in 10 parts 
of ether or 40 of alcohol at the ordinary temperature, and in 
T) parts of boiling alcohol ; it is miscible with turpentine in 
all proportions. It boils at 2^10'" C\, and begins to evolve 
at HOO' C. evil smelling, whitish-grey vapours which ignite 
spontaneously at .‘HSO' to 400" (\, the oil l)urninft with a very 
smoky red tlanie. When heated for several hours at a 
huiiperature near to the igriiting-[)oint, the oil thickens like 
syru}), and* no longer leaves a greasy mark behind when 
droppt'd (ju paper, d'he fresli oil is readily saponifiable, and 
forms with sotla a yellow solt soap, from the aqueous solution 
of which by the action of hydrochloric acid a thin oil or fatty 
acid can be separated, depositing cr\stals of stearic and 
j)almitic- acids on cooling. On exposure to tlie air, the oil 
alisorbs oxygen, liccoming thick and rancid ; in thin layers it 
dries to a neutral body (linoxyn'), insoluble in ether. I'rain 
oil, rape Mil, hemp-seed oil, camelina oil, aiuk, of late years, 
resin oil and mineral oils, have been used to adulterate linseed 
oil. 

Tlie determination of the purity of linseed oil is most 
readily effected by means of the iodine number, this oil, 
the most siccative oil, having a higher iodine number than 
any other except peril la oil. ^ 

This power of absorbing iodine diminishes but slightly if 
the oil be kept for a long time : more rapidly if it be boiled to 
varnish. One oil, fifteen years old, bad au iodine number of 
150, and an oil with the same number w^hen boiled to varnish 
gave 148, the melting-point of the fatty acids concurrently 
rising to 17*5" C. 
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Linseed oil may be detected l)y its behaviour towards 
sulphuric acid, either by lueasurin^ the incrCitse of tempej-a- 
ture ensuing wdien mixed together or by observing the re- 
a-ction occurring on the addition of three drops of the acid to 
ten of oil. With linseed oil a reddish-brown resinous mass 
results, and where other oils are present the linseed oil is re- 
sinified, the flakes of resin floating al)out in the remaining oil. 

In comparing various samples of linseed oil, IMiiumene 
found that when l25 grammes of the sample, diluted with ohve 
oil, w^ere mixed v'ith 5 c.c. of hhiglish sulphuric acid, the 
temperature of the mixture rose 88' to ('. Tin* same 

samples when mixi.d under similar conditions with a sul- 
phuric acid, previously heated to 320 ‘ C. and used immediately 
after thorough cooling, gav(‘ inci’eases of tempcu'ature of 
between 112 and ld8' C. 3’he value of a linseed oil d('p(*nds 
mainly on its siccative power, tlui degree of which (‘an be 
best determined by tht'Livache method. 

Various reactions may be em])loyed for detecting the 
presence of extraneous oils in linseed oil. For (example, an 
admixture of only 10 per cent, of a non-drying or slightly 
drying oil fcotton-seed or rape oil, for instance) could be easily 
detected by the iodine^ number. Furthermoie, r'\pe oil is 
revealed by the sulphur it contains, and cotton-seed oil by 
the Halphen test. Accordijig to Cracc-Calvuut, the presence 
of hemp-seed oil may be detected by the action of nitric acid 
of 1*18 specific gravity, pure linseed oil giving a yellow, 
whilst that containing hemp-seed oil gives a dirty gia^en 
ooloration. Linseed oil ccmtainirig hemp-seed oil is coloured 
yellov/ish-green by concentrated hydrochloric acid, pure 
linseed oil giving a yellow coloration. Train or fish oil is 
oasily detected by the colour reaction, and resin or resin oil 
by the Storch-Morawslii reaction with acetic anhydride and 
sulphuric acid. 

Uses. — Medicinal, for plasters ; alimentary, same as olive 
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oil and solid fats ; technical, chiefly J'or makin;^ oil colours^ 
varnishes, and kicujuers, also for scfap-iiiaking, etc*. 

> 

Poppy-Seed Oil, Maw Oil. 

(Mohnc')! ; huilci depavot somnifiere (pavo^dn pays),1iuile 
d’celiette.) 

lidfo nuiteriaJ . — Seeds of Pa 2 >av(r fiomnifcrurn L. The 
poppy IS indigenous to the Pastern Mediterranean countries, 
but has lieen from ancueni times cultivated on a large scale 
in nutny parts of I'hirope, Asia, and Africa, tind more recently 
in North America and Australia (New South Wales), partly 
for opium and partly for its oleaginous seeds. There are two 
chief varieties of thepopjw, Pa])avcr alhiiniTi.C, and Papai^er 
n 'Kjram D.O., the former producing white, the latter bluish- 
black or grey sc'eds. The best oil is obtained from the white 
poppy, and it is the seed of this variety that is used for 
medicinal purposes ; but the black poppy is most extensively 
grown for oil, being the most ])rolitahle. Tin* yield of fatty 
oil is about the same in Ix'th kinds, averaging some 45 to 60 
per ctuit. 

Idle ilavour and odour of poppy seeds are well kuowm, 
as IS also their form, which, to descrilic it ijiore closely, is 
splierieal, somewhat flattened, and kidney shaped. xW>cording 
to Kliickiger, the weight of the air-diy s. d averages about O’o 
milligramme. The surface exhibits reticular protuberances. 

In each seed may be differentiated shell, embryo, and 
albumen (endospcnuii). The first-named is about 0*014 
millimetre in thickness, and is surrounded by an outer skin 
covered by a tliiek cuticle; succeeding and attached ff) this 
is a parenchyma of'closely congregated cells, with colourless 
contents m the white variety, but in the brown kind the 
internal layer of this tissue contains solid brown matter. 
The germ is relatively large, the lobes and raflicle- are of 
equal length, and the curved embryo is composed of soft 
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walled cells, partly parenchymatous and partly of a cambial 
'nature — the former contakiing numerous oilt globules along 
with large aleuroh granules agreeing in form, structure, and 
dimensions with the similar constituents of the endosperm. 
'The * latter is a homogeneous tissue filled with small fat 
globules, along with large aleuron granules, in some of which 
^pale nuclei may be descried. 

According to Sacc the seeds of the white poppy contain ; — 


Oil 

Proteins 

Albumens 

Cellulose 

Ash 


. 54*61 
. 23*26 
about 12*00 


. 6-(X) 

. 2 to 3 per cent, 

consisting chiefly of calcium phosphate. 


The report that poppy seeds contain morphiny has betui 
proved erroneous. 

Preparation . — By crushing and pressing or extracting the 
seeds. 

The preparation of poppy oil constitutes an important 
branch of industry in the North of l^'rance ; about one-half 
the output is consumed in the district, the remaiud(T being 
sent to the South of France, where it is worked up for curd 
soapf In Germany the chief centres of the industry are 
.Baden, Bavaria, and Wiirtemberg. 

The poppy heads are opened when they have reached a 
• certain degree of dryness, and their contents emptied on to a 
iplate of sheet iron, then winnowed to remove fragimuits of 
ithe capsule, and afterwards ground to a kind of meal. This 
is packed in bags made of ticking, and pressed, the oil being 
‘ caught in "tubs, wherein it is loft to settle and clarify 
thoroughly, and is then ready for sale. Two kinds of oil 
. are known in France— the white, edible oil (huile blanche) 
from the first pressing of best quality seeds, and the red, 
technical oil (huile rousse) obtained from the second pressing 
«or from inferior seeds. 
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Properties . — The bes^ quality oii^ is pure white and of 
agreeable flavour when fresh, lower qualities being golden- 
yellow, and the second runnings reddish in ‘colour (red poppy 
oil). 


Specific gravity at 15*^ C ^ '924. to •927* 

Solidifying-point ~ 18° 

Saponification value 189 to 196*8 

Maumenc test 8G° to 88*5° C, 

Refractive index at 20"' 0. 1*4751 

Iodine value 132*G to 137-C 

Insoluble fatty acids 94-97 to 95‘38 


The insoluble acids had the following characters :~-7 


Solidifying-point 10*5^ C. 

Melting-point ilt)*5° 

Neutralisation value 199 

Iodine value 139 

Refractive index at GO'’ C. 1*4506 


Poppy oil does not easily become rancid, and burns badly. 
It dissolves in 2^ [larts of cold and G parts of boiling alcohol, 
and is miscibh^ in all proportions with ether. It exhibits 
none of the effects of opium. When subjected to dry dis- 
tillation by heating over a gas flame without boiling, poppy 
oil yields a consistent, oieiuginous substance which partly 
solidifies on cooling, has a faintly acid reaction, but does not 
give up to water any trace of sebacic acid. If, .when distil- 
lation ceases, a fresh receiver is provided and the heat in- 
creased, the oil begins to boil, givcL off acrolein, and an oily 
distillate comes over, which yields to wahir a liquid with 
strongly acid reaction and containing seba-cic and acryljc 
acids. By suspending the distillation when half the oil has 
passed over, the residue left in the retort forms when cold a 
thick, viscid mass, slightly coloured and possessing many of 
the properties of the anhydride of linolic acid, but easily 
melts by heat. 

Uses . — Alimentary : like olive oil 8,nd fats. 

Technical : in the manufacture of soaps, as lamp oil, and 
as a matrix for colours in oil paint and colour-making. 
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Wataujt Oil (Net Oil). 

' (Niissol ; hnilc 4^ noix.) 

Haw material. — The well-known fruit of the walnut tree^ 
Jug)a7is regia ?j. 

Freparation of the oil . — The nuts intended for oil should 
be two or three months old, and contain when fresh a whitish 
milk, which on beiii" pressed yields a turbid oil, clarifying 
with difficulty. If stored too long the nuts yield a bad, 
ranci.d oil, which « is also difficult to clarify. The oil amounts 
to betwcTUi 40 and 50 per cent, of the seed. In many in- 
stances the seeds aio freed from the yellow skin, ground, and 
si^bjected to cold pressure, which produces 00 to 05 jH*r cent, 
of oil, and then to warm prc'ssure, giving 10 to 5 per cent, 
additional. Warm pressing yields u]) to 45 per c(‘nt. of 
oil. 

Projterties . — Fresh cold-pressed nut oil is very Iluid and 
almost colourless or pale gnienish-yellow, but the colour 
(]uickl\ disappears. I'he smell is agreeable and the llavour 
nutty, but rancidity quickly sets in, the oil then acquiring 
purgative properties. Warm-pressed oil is more highly 
coloured, and, has a peculiar sharp taste and smell.. 



W arrn-prt!t>.sc*il Oil. 

CoM-jircs.scd Oil, 

specific {gravity at 10° C. . 

. 0-9:100 

0-9290 

„ „ 12°G. . 

. 0’929 

0-9270 

M „ 3 5° C. . 

. 0-926H 

0-9250 

20° C. . 

. 0-92:10 

0-92:w 


It remains fluid at - 15" C., and, heginning to thicken 
at -^17" ief -18" C., forms at - 24" C. a translucent mass, 
and sets to a solid white mass at - 27" to.- 28" C. One part of 
oil requires 100 parts of alcohol for its solution ; it is, how- 
ever, more readily soluble in hot alcohol, but deposits crj^stals 
of fatty acid on cooling. The oil is composed of the glyceridq^ 
of linolic, myristic and lauric acids. 
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The analytical constants of walniil; oil are : — 

Specific «rav%y at 15^^ C. . . . . -9250 to 

Solidifying- point . . _ • _ 12'^ to 27-o ' C. 

Saponification value ISS'7 to 197*82 

Mailmen.' tost OG" to 110^ C. 

Iodine value ^32*1 to 151*7* 

Kefracti \ 0 inde,x ....... 1*4801 


Tlu^ oil contains 95’4 per cent, of insoluble fatty acids 
havin^^ the* following" characters : — 

Solidifying.point ....... IG ’ C. 

Melting-point 15^ .2 qo 

fodine value . • lOQ-QG 

ith regard to the iodine nuinlKa* it should Ue mentioned 
that this (|uit*kly rleercases as the oxidation of th»^ oil pro- 
ceeds. • 

Nitric al'id cailours nut oil yellow ; nitiMus a(*id containing' 
nitric acid gives a reddisli-^Y'llow, and fuming nitric acid a 
dark laal. Sulphuric acid ot specific gi'avity 1*70 produces 
a brownish coloration, turning to brown. A mixture of sul- 
phuric and nitric acids causes a brownish-yellow colour at 
first, passing o\er into lirown. Zme chloride^ has no effect. 
Ammonia and caustic potasli produce yfdlowisli-white lini- 
ments, and the oil saponifies with .soda 1\(‘ like linseed oil. 
Nut oil i.'fchiefl) adulterated with bleached hnseed oil, the 
latter In'ing recognisahh* by the viscid re>inous mass it gives 
under the sulphuric- acid Lest. Nut oil lines much quicker 
than linsi^ed oil and does not crack on drying. 

ll'ics . — Tor alimentary purposes: the fresh cold-pressed 
oil makes a good edible oil. 

Technical : for oil colours and printing inks, soap-making, 
and also for burning ^on account of its fine white light. 

Stnelower Oil (Tuknesol Oil). 

(Sonnenhlumenol ; huile de tournesol.) 

Baw material — Sunflower kernels, the seeds of lit Han- 
thus annuus L. 


8 
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The sunflower originated in Mexico, but has long been 
grown as an ornamental piant in European 'gardens, and is 
now cultivated on a large scale in South Eussia, Hungary, 
China, and India. In its native country it has long been 
worked up for oil, and attempts were made in the last century 
to introduce it into Germany and render it industrially valu- 
able as an oil plant, but unsuccessfully. In Eussia the 
kernels are partly used at home for the preparation of oil, and 
partly exported to other Enro))ean countries for the same 
purpose. Eussian sunflower oil constitutes a not unimport- 
ant article of commerce in Germany. 

The fruit of the sunflower is either black, greyish-brown, 
or white, but only black seeds (or black with iH'd streaks) are 
met with in commerct'. In the dry state the seels are long, 
oval with somewhat sharpened edges, rather depresst*d or 
flattened at the l)road upper end, ai)ont : of an inch long, 
of an inch wide, and i of an inch thick. If examined 
carefully, the seed will be found iinsymmetrical. The brittle, 
woody shell, readily splitting lengthwise, is about O'o to O fl 
millimetre thick; its external, somewhat lustrous surface is 
either black throughout or streaked with grey, longitudinally 
on a black ground. The relation of the weight of the shell 
to that of the seed, both being in an air-dry (;ondition, is 
about as 53 : 47. The Hungarian seed contains Mfl-od ])er 
cent, of oil and yields about 30 per cent. ])y expression. The 
Eussian seed yields 23 per cent, and the Chinese 27 per cent. 
The shell is covered by an integument, consisting of long, 
flattened cells provided with a clear, externally thickened 
membrane, containing brown resinous matter. To this is 
attached a soft parenchymatous tissue, consisting of one or 
more rows of cells, and then follows the tissue forming the 
chief bulk of the shell substance made up of long, thick- 
walled parenchyma cells penetrated by numerous porous 
channels, and interspersed vertically with a tissue, fre- 
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quently brown in colour, most resembling medullary tissue 
in the arrangement, form, and position of the cells. The 
cross section of the integument shows it to be divided 
into flat leaves at intervals of 0*2 to 0*38 millimetrcK the 
medullary tissue issuing from the points Ox junction. The 
tissue of the seed epidermis consists of several layers of con- 
joined polygonal cells, and is permeated by vascular bundles 
composed either of cambial elements, or for the most part of 
tough spiroids. In the seed itself nothing but parenchyma 
and the epithelium of the cotyledons is visible, the latter 
diflei'ing from the former merely by the flattened shape 
and light brown colour of the cells, the parenchyma cells 
being rounded or polyliedral in form. In both sets of tissue 
the cells contain fat globules and tightly crowded aleuron 
grannies, O'OOdd to 1) 0007 millimetre in diameter, in the 
interior of which, when moanted in oil and highly magnified, 
are found grains of various sizes. 

Vrrparation . — By shelling the seed, crushing, and press- 
ing or extracting the kernels. 

Properties. — Sunflower oil is clear, pale yellow*, has a 
pleasant snndl and a mild taste. It has the following analy- 
tical constants: — 

Siiecific gravity at 16 C. . . . . 0*924 to 0*920 

Solidifying-point - 16° to 18*5° C. 

Saponification value 1^8 to 194 

Iodine value 119*7 to 133*3 

Mauinenf^ teat 73° C. 

Kefractivo index at 15 ’ C 1*476 to 1*4790 

The insoluble fatty acids amounting to 95 per cent, gave 
the following figures* on analysis : — 

Solidifying-point 17° to 18° C. 

Melting-point 17° to 24" 

Kefractive index at 60° C 1*4531 

Neutralisation value 201*6 

Iodine value 124 to 134 
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Apj)Ucati()ns . — As ao edible oil, like olive and other vege- 
table oils. 

Technical : in the manufacture bf soaps, and in paints in 
placer of linseed oil. 

Boya Bean Oil. 

(Huile de soja. Saubohnenfett.) 

Raw material — Chinese oil bean, Sao, Sojabean, Soy, 
Soya, the seed of Soja hi.<ipida {Soja jajmmcay DoUchos s(ja)y 
indigenous to ('Kina, IMatichuria, and Japan. Enormous 
quantities ohthis bean an* grown in these countries where it 
is used for edible purposes, being particularly ricdi in allmuiin- 
oids and iherefox’e very nutritious ; it is also treateul for the 
extraction of oil, which is edible, while the sourthl inaierial 
forms a special article of diet in China uiuhu’ the nanu' of 
‘‘ soy 

It has been cultivated in the last few years in most 
tropical countries (India, C'eylon, West Africa, South America, 
Australia), mostly with success, but it is doubtful if any of 
these sources will be a rival to tlie original whfua* labour 
is so cheap. The exports from Manchuria e(jual about 
1,500,000 tons* per annum, mostly to (Jhina and Japan ; at 
one time about 000,000 to 400,000 tons were shijiped to 
Europe, mostly to England, but the imports arc now less ; in 
19J5 about 170,000 tons of soya beans were received in this 
country. 

The composition of the soya bean is as follows (Smethan, 
“ Soine Feeding Stuffs”) : — 

Water , . 10-S5 to l'J-80 

Oil lG-57 to 18-07 

Albuminoids ........ 37*37 to 39*87 

Carbohydrates 19*00 to 24-36 

Woody fibre 4-65 to 0-55 

Ash 4*65 to 6-00 

The soya bean is about the size of a small pea, nearly 
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spherical, anti either cream coloured, yellow, p^reemsh, or 
black. 

Preparation , — Tii China the oil is extracted by soakin^^ 
the beans in water, crnshin<j[, and afterwards pressing in 
wooden presses, the yield being about 12 to U3 per cent.*; the 
oil is also extracted in Europe by the usual hydraulic press. 

Properties. — The oil is of a pale y(‘llow colour, slight not 
unpk'asant odour of tlu Ixian, and an agreeable taste. 

The constants of the oil are as follows * — 


Spocific gra\ily at UY C. 
Snlullfviiig-ftoiiit . 
.Sa])oinfuiiti')u \alu(‘ 
locluic valiK' . 
licfractive index at 10" C. 
MaiiinriK' tfst 
Holincr vulnc 


. • . 0-0222 io 0-0270 

. - S' LO Ih 

. 10(*-0lol02 

. 121 Lm 143 

. l-lGso 
. to SK C 

. 05-5 


riu' insoluhh' fatty acids had the following characters : — 

''nlulih mg point ... ... 21'(’. 

Molting-point 2(r to 20' C 

lUdrac-tivu indi*\ at 27 5 . , . . . l-ltr> 

1 odi no value* ........ li;2 


? SV .S-. — lh)r alimcntar\ pur])os('s, also in the manufacture 
of margarine, soap, and candles, varnislu's and printing ink. 
Th(' oil not very satisfactory for paint purposes, as it dries 
very slowly and incompletely. 


]\riLLKT-SKi:i) Oil. 

(Iluile d{‘ millet; Ilirsenol.) 

P((ir mater ial . — The waste matter resulting when shelled 
millet s('ed (Pan-ieum- Italicum) is polished, containing IS to 
20 jier cent, of oil. * 

Preparation . — INlost suitably by ('xtraclion. 

Properties . — The oil is pale 3^ellow, with a faint, agreeable 
smell, hut produces irritation in the throat soon after it has 
been swallowed. 
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Fabris and Settini^ found the following constants for 
millet-seed oil : — 


Specific gravity at 15° C. . . » . 

. 0*9275 

Solidifying-poiut 

. - 6° to 

,Butyro refraotorneter reading . 

. 70" 

Saponificatiofi value .... 

. 183*8 

Iodine value 

. 130'4 

Maumeue test 

. 67*5° 


7^ C. 


It dissolves in alcohol in the same way as ricinus oil, and 
contains a fatty acid (oxyhirseolic acid) isomeric with ricinos- 
tearolic acid. Thi^ forms at the ordinary temperature a non- 
setting oil of pale yellow colour and faint odour. By long 
exposure to air it is bleached, becomes colourless and forms 
a thick viscid mass with a rancid smell. In alcohol, ether, 
chloroform, petroleum spirit, and benzol it dissolves with 
facility, and yields, on treatment with alkalis, very soft, soapy 
compounds, which lather when agitated in a state of acjueous 
solution, and produce a flocculcnt precipitate on the addition 
of salts of magnesia. Hirscolic acid gives no solid com})ound 
when treated with nitrous acid (elaidin test). 

When millet oil is stored, a crvstalliue substance, 
“ panicol,'’ is deposited. It melts at *2^5 ' C., and when 
subjected to the action of oxidising agents, yiidds an acid 
closely related to gallic acid, which has not yet been thoroughly 
examined. 


Camelina ((toll of Plea si; re, OB German Sesame) Oil, 
Dodder Oil. 

(Leindotterol, dotterol, deutsches sesamol, rapsdotterdl ; 
huile de citmcline, huile de sesame d’Allemagne, huile de 
camomile (corruption).) 

Baw material . — The seeds of Myayrum sativa (Camel ina 
sativa), and occa.sionally of Myayriim dentatum^ which is 
grown in Holland, South Germany, Hungary, and South 
Eussia. The small, longish quadrilateral seeds, golden-yellow 
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or sometimes red-brown in colour, coniain 25 to 30 per cent, 
of oil, 18 to 20 •of which can be l)btained by cold pressing, 
23 to 25 per cent, being obtainable by warm* pressing, and up 
to 28 cent, by extraction. 


^rhey contain : — 

S«"**ds. 

<.'ake. 


Pei <'ent. 

Pur eeiit. Per cent. 

Organic matter 

56 to 5H 

73*13 

Containing protein 


25*30 

Asli .... 

6-42 

8*85 

Water 

7*50 

11*15 

Oil .... 

29*50 

• 6*97 


100*00 

100*00 


Prcparaflon . — By ordinary pressure or extraction methods. 

Proprrfirs . — The cold-pressed oil is somewhat paler than 
that obtained by warm pressing; both are golden-yellow in 
colour, and have a characteristic pungent odour and taste, 
the latter being at first bitter, but losing this when stored. 

Th(‘ oil has the following constants : — 


Specilu* gravity at 10^ (J. 
Ilcfractivc index at 20'* . 
Solidif\ mg-pnint 
Saponi float ion value 
Iodine value . 

Maunieiu* te.^t . 


0*924 to 0*960 
1-4761 

- 15^ to - C. 
1R5 to 188 
135 to 142 
82 to 117^’ 


Alct)hol takes up rather more than 1 per cent, of the oil. 
The oil dries slowly in the air, and rlu- varnish, prepared by 
boiling with litharge or borate of manganese, also dries but 
slowly. When saponified the oil yields a soft soap which 
renders it higldy suitable for making this class of soap, 
particularly in winter time. If prepared with a little care it 
burns without smoke and with a bright flame. It consists 
of glycerides of oleic, eruic, and palmitic acids, and one of 
the acids allied to linolic acid. 

As a cruciferous oil it answers to the sulphur test. Nitric 
acid, containing a little nitrous acid, colours both the crude 
and refined oil brick-red, and fuming nitric acid gives a dirty 
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brown-rod coloration. ^Wlicn sulphuric acid is added drop 
by drop it colours the oil* j^ellow, exhibitinj^' bluish veins ; 
subse(]uently the colour changes «to orange, and finally a 
brownish-grey mixture is formed. Sulphuric acid thiclcens 
the dll, and a luixture of this acid and niti-ic acid produces a 
brownish-red coloration, chloride of zinc clausing a griu'iiish 
tint, whilst nitrate of silver is blackened. 

(r.sr.s-. — Technical : as Imrning oil and for soap-making ; 
also, though accidentally, as an adulterant in linsec‘d oil. 

I 

NroKu-Sr.FO (Xiam; Oil. 

(Xigeii)! ; huile dv Niam.) 
viaterlaL — Ni,L;(‘r sc'cd from (hir.ofid oln'fcni 
ahysinnira^ an Aliyssinian oil })lant, cultivaU'.d on 
a large scale in Abyssinia and India, (‘Spi'.cially in Mysore; 
also lo some extcait in Cierman> and the West Indies. 'I’lie 
seeds, or more correctly, fruit, are lilack, lustrous, and cylindri- 
cal, terminating in a bent apc'x, of rounded periphcaA with 
one side somewhat tlatteiual. They are about /, to inch 
long and to i inch diametesr in tin* widest part; the shell 
is thin and like pasteboard, and constitutes about one-tifth of 
the weight of the entire fruit. Th(‘ kernels contain 10 to 50 
per cent, of oil. 

rre])(rratl(>tL~l'iy grinding the seed, and hot or cold 
pressure. In th(‘ latter case the yudd of oil is 25 to 30 
per cent., 12 to 15 per ccait. being afterwards olitained by 
warming and re-pressing the cake, 

Proj^erfics . — Colour yello\v, resembling I’rovence (olive) oil, 
with a peculiar nutty taste and smell. 

The analytical constants of this oil are : — 

Specific gravity at 15*5 C 0'921S to 0*9270 

Iletractivc index at 15'’ I’lTGM 

Solidifying-point - 9 ’ C. 

Sapouifioatiou value 188*9 to 192*2 

Iodine value 126*() to 13:i*8 
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It dissolves in ether in the proportion of two parts ether 
to five parts oil* and in alcoliol in the proportion of tw^o parts 
alcohol to ten of oil. 

The dryiii" proj)erties are very sli^]^ht, merely a tough 
sticky mass hfiing formed on ex])osure in ^^sery thin layers 
to air, and th(^ varnish obtained by )>oiling with k-ad oxides 
is ])oor. (According to one (English) source the oil is 
‘‘frequently” used as a substitute for linseed oil.) Kiger 
oil is composed of glycerides of oleic, palmitic, and myristic 
a(*ids, and of a glyci'ride of an acid helongitig to tin* Imsecd- 
oil group. 

Nitric acid colours the; oil golden-yellow; fuming nitric* 
acid iirst })roduce> a reddi^h-vello\v, turning later into bro^vn- 
red, tlu* oil thereui)on ccaigealing. Sulphuric acid (specific 
gravlt^ , 1*7) gives a greyish-green ; stronger acid a greenish 
colon I-, devf'loping into brown. Nitric and sulphuric acids, 
mixod in ('qind volumes, colour the oil a dirty brow nish-vcllow 
at first, which darkens ])rogressivoly until, after a (piarter to 
half an hour, it has become a dirty blackish-lirown, ultimately 
passing, after sev(‘i*al homs, into red-brown, this reaction 
being cliaractcrisiic. Nitrate of silver is only reduced to a 
small extyiit ; wuistic potash or amnmnia gives p, white lini- 
ment, and soda produces a hard soap. 

Uses. — Alimentary: in India tin oi is used as food by 
the poorer classes. 

Technical : as huriiing oil, also as a lubricant and for 
soa})-making. 

Hempsefj) Oil. 

(Hanf()l ; hufle de chanvre, hiiile do ChOievis.) 

Baw iiiatcriaL — Hempseed, the seed of Cannabis safiva. 
The fruit of the plant is a kind of nut, wdiich comes into the 
market separated from the sheath-like, laterally sutured 
oapsule. It is oval in shape, about J to I of an inch long, 
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and of an inch wide, somewhat compressed dorsally^ 
simple, bivalviilar, containing a single seed.*' The envelope 
is thin, hard, green, brown, or greenish-brown externally, 
reticulated and smooth, composed of two layers of stony 
cells* separable#' from each other, the outer one being pale 
green and the inner brownish-green in colour. 

The seed is shaped like the fruit from which it is dehis- 
cent, is adherent dorsally, and is covered with a thin green 
epidermis. The white embryo consists of parenchyma cells 
containing oil and aleuroii grannies, and is uncular, the 
radicle being bent around the inside of the thick cotyledons, 
with which it coincides in length. When crushed the seeds 
emit a characteristic odour, they taste mild and oleaginous, 
and their content of oil amounts to 80 to 3o per cent. The 
average yield is 25 per cent., or when submitted to extraction 
30 to 32 per cent. 


I ’erij entage C< mi] M)sit ion . 

(tcruiaii lii'iiiiiM-tMl. 

P( r <vnt. 

rai''‘'itui liciupsci'd. 

]*l'l IM'Ul 

Organic matter 

5i*:30 

51*95 

Containing protein . 

15-95 

15-00 

Asli ..... 

:i*4r> 

4-50 

Water .... 

S*65 

9*13 

Oil 

33 GO 

31*42 

* « 

100*00 

lOOOO 


Preparation . — Pressing or extracting the crushed seeds. 
Properties . — Specific gravity at 15' C. : ()"925 to 0*981. 
Setting point: the oil thickens at - 15'" (’. and solidifiesi 


at - 27-5 C. 

tlie fatty acids .... 19'" C. 

Setting-<|joint of tho fatty acid.s . . . . 15" C. 

Saponification value 190 to 193*1 

Iodine number * . 140 to ICO 

iodine number of the free fatty acids . . .141 


Freshly pressed hempseed oil is greenish-yellow, that 
extracted with Canadol or carbon bisulphide being brownish- 
yellow, and a vivid green when ether has been employed. 
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The green colour of the fresh oil, whctlier pressed or extracted 
by ether, disappears after a little while, leaving behind a 
brownish-yellow tinge. >3oth odour and rfavour are those 
characteristic of hempsoed, though mild. Hernpseed oil dis- 
solvt^s in tliirty volumes of cold alcohol, in ^11 proporfions 
in boiling alcohol, and a solution in twelve volumes of that 
solvent deposits stearin on cooling. One volume of oil re- 
quires two of ether to ciTect solution. The liquid fatty acids 
in this oil mainly consist of linolic acid, together with small 
quantities of linolenic, isolinolenic, and oleitii acids. 

In si(;cative power hempsced oil is inferior to that from 
linseed. The following are characteristic colour reactions : — 

On b«)iling with caustic soda (1*340 specific gravity)^ a 
brownish* 3 Tllow solid soaj* is produced. (Linseed oil gives 
a } ellow fluid soap.) 

Sulphuric acid colours liempseed oil (and also linseed oil) 
an in tenser green. 

A mixture of equal parts water, cemcentrated sulphuric 
acid and fuming nitric acid, added to five volumes of the oil, 
produce's a greu-n coloration, turning to black and becoming 
ultimately red-brown, after standing twenty-four hours. 
Concentntkted hydrochloric acid colours the fresh oil grass- 
green, older oil yellow-green. 

Uses. — h'or alimentary purposes: sai o as olive oil and 
fats, when fresh. 

Technical : as a burning oil, for soap-making, and in the 
preparation of oil colours and varnishes. 

Less iMPojiTANT Drying Oils. 

L'Sano or U?i(jutko oil . — The seeds are obtained from 
Onguckoa Gore, a large tree of the family of the Oleacem 
which grows exclusively in Ivuabi, near Brazzaville, and in 
the Loango and M. ’Pongu districts of the French C. ongo. 
The fruit is a bean about 3 cm. long, containing a brown 
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oval nut 2' 7 cm. loim and 2*4 cm. thick. Tlie shell is about 

* 

1 mm. thick. The seed ahnost entirely fills vhe cavity of the 
shell, to wliich it is attached at tJie bottom; in taste it re- 
sembles the hazel nut. The fruit is much liked Ijy animals, 
althou^di the ^natives do not use it as food. The kcanel, 
amountin^^ to 63 per cent, of tlie weight of the wholt' fruit, 
contains sap : on extraction ])y benzene it yields (U) per cent. 
of oil. This oil lias a reddish colour, an acorn-like flavour, 
and peculiar smell. Tt is v('ry viscid, dri(‘S W(41, is slightly 
soluble in 90 penveent. al(*ohol, and has a s[)cciiic. gravity of 
0 973 at 23 C. T>y treatment with boiling \\ater and litharge 
it is converted into a paste, which hardens aftcT a tiin(\ On 
a<»‘count of its coni])osition tin; oil is suited for industrial ])ur- 
poses, and may })robabIy ])e used instead of linseed oil, which 
it resembles. 

Moliaviha oil . — 4410 s(‘eds ar(‘ in many res|H'ets similar to 
the T'Sano; the kernel constituting 6o jhu’ cent, of tlu; fruit. 
The husk, as also like that of T’Sano, contains insufficient nutri- 
tive material to possess commercial value. J^y e.slract ion witli 
benzene the kernels give 12 per cent, of oil, and leav(‘ a residue 
containing 19'5 })(T cent, of nitrogenous matuu’ (3)-t2 p(‘r camt. 
of nitrogen), 7‘62 jier cent of which is solulih' in .water, 1*5 
])er cent, of sugar, 4*5 per cent, of gum, and 13-33 ])tu‘ cent, of 
carbohydrates, insoluhlo in water The ash is similar in com- 
position to that of I’Sano cake The cakes form a nutritious 
food rich in nitrogen and starch. INIohamha oil is fluid at lo 
C. ; its colour is yellow, and taste un])leasant ; it is without 
odour. Its specific gravity at 23" (-. is ()'915, and tlie solu- 
bility in 90 per cent, alcohol very small. On treatment with 
boiling water and litharge it forms a solid plaster. 

Mankctfi nut oil. Nsa-Sana oil . — The Manketti nut is 
the product of Bicinochndron li hmdanenii belonging to the 
family of the EupJiorhlacc(e, a large tree growing to a lieight 
of 40 to 50 feet and indigenous to South-West Africa. The 
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fruit weif^^hs about 10 f'ramint^s arifl the seed about IjJ 
grammes. Aftct’ removal of the !ruit and shell the kernel 
weiglis a])out 10 per cent, of the whole, it contains 51*5 
per cent, of oil, which equals 82*8 per cent, on the whole 
seed, or 515 per c.ent. on the fruit. 

Prrilhi oil. — Japanese, Yr-no-ahura ; French, Hullc de 
2)erilh‘ ; (lermaii, J^crilla Okiinoil. 

Peril la oil is obtaiiKul from the s('ed ot FeriUa ocijmoidcSy 
a })lant which grows wild in Japan, China, and India. The 
oil wheii fresh is of a ycJlow colour and restm1)jes linseed oil 
in odour and taste. It has the highest iodine value of any 
oil yet examined. 

On analysis \Vijs obtained the following ligimis : — 


Spofiho gravity at 20--1'’ C O-'J^UO 

Af'](l valuv 0''J 

SajX'iiilication value ....... 18‘J‘G 

Iodine value ..... ... -JOG'! 


The fatty acids liad a 

Arelling-j'oiut of . . ..... -fj'C. 

Neutralisation \aluc l‘J7'7 

Iodine value 210'G 

• « 

Tliis oil when spread in thin layers dries in 144 hours as 

compared with raw linseed oil in niueiy-t hours; after boil- 
ing at ‘250 (\ seven hours, however, it diier in forty-eight 
hours, and when boiled with 8 per cent, of lead manganese 
resinate at 150’ C. it dried in four hours, as compared with 
linseed oil similarly treated which dried in ten hours. It 
absorbs 21 “2 per cent, of oxygen. 

Th(' seed contains from 85 to 45 per cent, of oil. 

INI. Tsiijimota has made several analyses of perilla oil, both 
cold pressed in the laboratory and commercial samples, the 
limits of which were as follows : — 
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Specific gravity at 16° C 0-9818 to 0-0372 

Acid value . . . . . . . 0i^4 to G-57 

Saponification ivalue 189-67 to 193-88 

Iodine value * . . 187-48 to 202-45 

Refractive index 1-4822 to 1-4851 

This oil is used in the East as an edible oil, also for var- 
'nish purposes ; it is likely to come into more extended use in 
the future. 

Buhher-seed oils . — Several of the rubber-bearing plants 
produce seeds yielding drying oils ; it is very probable that 
these will become commercially of importance in the near 
future. 

Para riihher-seed oil . — The Para rubber tree {Herca 
briisiliensis) is a native of Brazil, but it has now ])cen planted 
in many of the tropical parts of the world. Samples of the 
seeds examined at the Imperial Institute yielded 42 lo 49 
per cent, of oil on extraction with petroleum spirit. The oil 
is of a yellow colour, very similar to linseed oil. When spread 
on glass it dries to a clear film in a reasonable time. 

The constants of this oil appear to vary according to the 
solvent used for extraction, therefore they may be taken only 
as approximate, they may differ from the expressed oils : — 

specific gravity at 15^- C. • -9:102 to' -9239 

Saponification value 3H5-C to 206’1 

Iodine value 117-G to 133-3 

The oil contained 95-06 to 96-4 per cent, of insoluble fatty 
acids having the following characters: titre test, 3B’ ; mean 
molecular weight, 293-3 ; iodine value, 127-3. 

Funtiun^ia oil . — This is obtained from the seeds of another 
rubber-bearing tree found on the West C’oast of Africa. The 
seeds are very small, 100 of them w^eighing only 4*8 grammes. 
Hebert obtained from them 20 per cent, of oil while Kideal 
and Acland found 31 to 33 per cent. The oil deposits a solid 
“ stearin ” on standing, and gave on analysis by the above 
observers the following figures : — 
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Specific gravity at C . *929 to *932 

Saponificatiofi value . . , \ . . 1S5 

Iodine value 138 

Refractive index at 15“ C.* 1*4788 

Insoluble fatty acids ...... 95*1 


Manihot oil. — Manihot Glaziomi is a rubber-bearing plant 
and a native of Brazil, but it is also cultivated on the East 
and West Coasts of Africa. The seed is fairly large, weigh- 
ing about 0‘5 gramme each ; it has a hard shell or husk. The 
seeds contain, according to Kideal and Acland, 45*8 per cent, 
of kernel and 54‘7 per cent, of shell, but rti some examined 
by Eendler and Knhn from Lindi, East Africa, the proportion 
of kernels amounted to only ‘25 per cent. The whole seed 
yiekk'd 15 ‘75 per cent, of oil and the kernel 35 per cent. On 
exposure in a thin film this oil dries to a skin after a few 
W(H‘ks, .but the absorption of oxygen is not great, amounting 
to only 8*<SS per cent, after seven days. 

The constants of this oil, determined by liideal and Acland, 
are as follows : — 

Specific gravitN at 15^ C 0*9238 to 0*9258 

■Mi'UiiJg-point below ' 17'"’ C. 

Saponilieation value ....... 188*6 to 189*1 

Iodine value 135 to 137 

Refrtytive index at 15° G. .... 1 47/> .. 

The oil contained 95T per cent, of insoluble fatty acids 
having the following characters : — 

Specific gravity at 25 ’ C 0*8081 

Solidifying-point ...... 20*5 '' G. 

Molting' point 23*5° C. 

Neutralisation value 197*6 

Iodine %’alue 143*1 

Lalleviantia oil. — Lallemantia oil is obtained from the 
seeds of a plant Lallemantia ihei ica^ which abounds in a wild 
state in the Caucasus and Turkestan, and is cultivated to 
some extent in Kussia. The oil dries when spread in thin 
films and absorbs 15\S per cent, of oxygen in twenty-four 
hours. The following constants have been determined : — 
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Specific gravity at 20“ C 

0-9336 

Soliclifying-point . . » . 

- ^5 ’ C. 

Saponification ^ralue 

185 

Iodine value • . 

1G2-1 

Hehnor value ....... 

93-3 

The insoluble frttty acids solidified at LT ' 
C., and had an iodine value of 16G. 

C., melted at 

Saffloirrr oil is tlic product of the seeds of Carthamus 
tinctoriuH, cultivated t)n a large scale in several i^arts of India, 

also more recently in Egy])t, Turkestan, 

and the Caucasus. 

The seed is very Mnall, 100 of them weighing only from to 

grammes, and it is covered with a thick liusk. Tlie Indian 
seed contains, according to Leather, to dd-oo per cent. 

of,i:)i], hut hy pressing only about 18 p(T cent, is ()l)tainahle. 

The constants for the oil are as follows 

- 

Specific gravity at 15' (’ 

. *92 IG to -9280 

Solidifving-point 

. about - IS'- t’. 

Saponification value ..... 

. ISG-GtoRO 

Iodine value ...... 

. 127-9 to 149 -9 

Refractive index at Ifi'^ (• 

. 1-477 

The insoluble fatty acids amounted to 95‘4 
the following characters : — 

pt'r cent, and had 

Specific gravity at 15"" C 

. 0-9135 

Melting point ...... 

. iG to ir-5n’. 

Neutralisation value 

. 199 

Iodine value 

. 132-5 to 118-2 
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so Fill) XKflKTABFiR FATS. 

(liaw Maton'al, Prr] miration, Properti(^s, and Uses.) 
('A('Ao (On. OF’ Tiifohkoma). 

(('acaol)ntU‘r : P)Ciirr(^ de (’a-t^ao.) 

• 

It((w mdtti'iai. — I'acao laains, the seeds o[ llieohroyua 
Ij. and of otlier varieties of 'rhrohronKi in (\intral 
Alia 'idea, South Anna’iea, Marti ni<|iie, etc. ddic fruit is en- 
cast'd in .a dry, ionj^li slud], in shape like a cncuinher, <and 
contains soiiu' lifty to eiydity seeds, arraii^nid in five vtTtieaJ 
rows and (nnixalded in a pncy jnilp. Tlie sec'ds are at first 
fU'shy and lU'aid) eolonide s, tint turn ^nildcn-yellow and 
n ddish to dar]< l>r(Jwn^^]l-r(‘d on dr\in<j^. TJiey are elliptical, 
])otli in ejreunih r(‘nct' and cross sc'ction, beiny^ always more 
oi’ less flatteiu'd ; irrey idarilie< of shape a, re not uunsuak 

kdicli bean is divisible' into shell and i ‘rnel (yerm). The 
lornuir (consists of a bard, opacpie epide^•mi.'^, with slightly 
projecting vascailar bundles, and a soft, translucent inner 
skin. The epich'riuis is brittle, and measures about O’o 
millimetrii in thickness, itsweiglit amounting to about 12 per 
cent, of the whole s('cd. The colourless inner skin is tightly 
attached to tlie cotyledons, into the substance of which it is 
compressed in several places, forming folds of greater or less 
depth. As a result of this peculiar depression of the skin into 
the cotyledons, the latter are, as it were, cleft, and may be 

readily split into angular pii'ccs. 

(129) h 
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The cacao bean has no albumen ; the seed leaves and 
the readily distinguishable tadicle are attached to the germ. 
The lobes are dark brown or violet in colour, and are of about 
the same consistency as almonds. The outer shell of the 
seed consists of** parenchymatous basal tissue, and the soft 
inner skin of rather flat, polygonal, thin-walled cells from 
which project appendices named after Mitscherlich. The 
bulk of the lobes is composed of soft-walled tissue bearing 
polyhedral or rounded cells. Globules of fat are discernible 
in old cells, and small granules of aleuron or amylum appear 
in many. The yield of cacao butter is from 50 to 5G per cent. 

PreparafL07i . — The batter is obtained as a bye-product 
in the manufacture of cocoa from the cacao bean, which is 
roasted, shelled, ground, and finally pressed. 

Properties. — Colour, yellowish- white, turning yellow with 
age ; consistency, rather firm ; flavour and odour agreeable. 
The butter contains stearin, palmitin, and olein, along with 
the glyceride of arachidic acid. 

Specific gravity at 15'^ C 0-[)r>4 to 0-976 

Melting-point 28'toH4^ 

Solidifying-poiijl 21-5' to 27 

Hehnor number 94v59 (Bensemaun) 

Iodine value 34*0 to 4 ’ *7 

Saponification value ...... 191-8 to -202 

Refractive index at 40'^ C 1*4505 to 1*4578 

The insoluble fatty acids had the following characters : — 

Solidifying-point 45° to 51° C. 

Melting-point 48“ to 52“ C. 

Neutralisation value 190 

Iodine value 32 -G to 30*1 

Refractive index at 40“ C 1*4475 

Cacao butter is frequently adulterated with kidney suet 
(tallow), wax, stearic acid, and paraflin. In addition to the 
usual methods, such as determination of melting-point, 
quantitative chemical reactions, etc., for detecting these 
falsifications, the following may also be mentioned : — 
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1. The ether test. Bjorklund places 3 grammes of the 
fat in a tube, phurs over them dolible this quantity of ether, 
corks the tube, and essa3's to effect solution by agitation at 
18^* C. If wax is present a turbidity is produced, which is 
persistent even on the application of heat. If, however, the 
liquid remains clear, the test tube is immersed in water at 
3® C., and a note made of the time elapsing before the liquid 
becomes turbid or deposits solid flakes, as well as of the 
temperature required for their reabsorption by the liquid 
when removed from the cold-water bath.* If the solution, 
cooled down to O'" C., becomes cloudy in ten to fifteen minutes, 
and clarifies again at lO"" to 20'’ C., then the cacao butter is 
pure. For cacao butter containing 5 per cent, of beef tallgw 
these values are, respectively, eight minutes and 22'" C., or 
with 10 per cent, of tallow, seven minutes and 25’ C., and 
so on. 

Filsinger modifies the ether test as follows : 2 grammes of 
the fat are melted in a graduated tube, agitated with fi c.c. of 
a mixture of 4 parts of ether (specific gravity, 0’725) and 1 
part of alcohol (specific gra/ity, O’SIO), and set on one side. 
Pure oil gives a clear solution. 

2. Th^ aniline test. According to Hager, about 1 gramme 
of cacao butter should be warmed along with 2 to B grammes 
of aniline until dissolved, and then left i ' stand for an hour 
if the room temperature is 15 ’ C., or for one and a half to two 
hours if it is I?'’ to 20'" C. Pure cacao butter will float as a 
liquid layer on the surface of the aniline. 

If, however, tallow, stearic acid, or a little paraffin be 
present, granules or lumps will appear in the liquid and will 
adhere to the upper portion of tlie sides of the vessel if gently 
agitated. In presence of wax or much paraffin the fatty 
layer sets, and if there is much stearic acid no separation into 
layers will occur at all, the whole setting to a crystalline 


mass. 
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In the case of pnrf- cacao butter the oil layer sets only 
after many hours. A pa#allcl experiment should be made 
with butter of known purity, 

— Medicinal and cosmetic: for ointments, pomades, 

etc. 

Technical : in the manufacture of soap. 

Coconut Oil, Coconut Butte ii. 

(Cocosmissdl, ^cocosdl, cocoslnitter ; huile on bcuriv do 
coco.) 

Eaiv mafer'Ktl — The inner kernel of the coconut, the 
seed of Corots nncifvra Ii., ^Town in all tro])ical countih'S. 

The oval, somewhat triangular nuts (stoiu'-friiit) are 
about the size of a man’s h(*ad. The outur cum'Iojk' of 
tough tissue, beneath which is a thick layt'r (d a brown ])ar- 
enchymatous matrix, containing numerous vascuhu’ bundles, 
constituting the coir tibre utilised in the textile industry. 
AVithin this again is the hard shell, i to 1 of an inch thiek, 
pierced hy three apertures at the base. This sludl is u>ed 
for turnery work, and encloses the oily kernel of tlu' nut. 
The seed itself is a lengthened sphere, light greyish-brown in 
colour, and 4 to 5 inches in diameter. 

The seed kernels, which before their deYelo])m(uU. consist 
almost exclusively of a sweet, lupiid, milky aihumeri— coco- 
nut milk (forming an important native beverage)— contain 
a hard, horny (but fleshy), white, oleaginous alhumen~co])rah 
or coppcraji — with a nutty flavour, used as food both in the 
cooked and raw state, and enclosing a little milky sap in a 
central cavity. The dried coprali contains GO to 70 per cent, 
of fat. 

Preparation.-— "ThQ, kernels are taken out of the shells, 
boiled for a short time in water, and then broken in mortars 
and pressed. The resulting milky mass is warmed in large 
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pans and the oil skininied off from the surface. The residue, 
known as “ Poonak,” forms a valftable cattle food. 

In Malal)ar tlui seeds are cut up by the natives, dried on 
lath ])latfornis over a coal fire and then on mats in the sun, 
and hnally pressed for oil. 

In Tahiti the natives are too indolent to press the seeds, 
so they are simply cruslicd and exposed to the sun in per- 
forat('d trou^^hs. Tlie oil runs into vessels placed underneath, 
and is sent to market in bamboo tubes holding about a gallon. 
The most rational ari’angements for prepl^ring coconut oil 
in mills are met with in Ck\ylon and at Coltchin in Malabar, 
and from these places most of the oil coming to Europe is 
ohiained. Latteiiy tin* dried kernels have been shipped •to 
Kuropcj for treatment, the process then adopted being to hot- 
the earerully ground material in hydraulic presses. 

Properties . — ('oconut oil is a solid white or yellowish- 
while fat having a pleasant odour and taste of the nut; the 
be'^i kinds from Malal/ar, Cochin ('hina, and CVwlon do not 
easily become rancid, but the commoner kinds, especially 
thost' from mouldy nuts, become rancid and often con- 
tain large (piantities of free fatty acids. There are now 
on th(’ market larger (piantities of coconut fat and veget- 
able luitters made, by treating coconut oil with alcohol 
and hone blai*k, tluise being entirely free bom odour, taste, 
and acidity. 

d'he analytical figures for coconut oil are as follows : — 


Spocilic- gravity at C 0*9259 

llefractive indo.K ufc (>0'' C. .... 1*44.1 , 

Solklif} iug-])oint ...... 14'^ to 28^ C. 

■ 23 'to 26'^ C. 

Sapouification value 225 to 2GS*4 

lodiuo value 8*0 to 9*5 

Keichert-Mcis.sl value G*C5 to 8*4 


The insoluble fatty acids amounted to 85 to 90*5 per cent, 
and bad the following characters : — 
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Specific gravity at 99° C. (water at 15*5° ==: 1) . 0-8354 
Solidifying-point . . c . . . . 15il7° to 20*4° 0. 

Melting-point • 24° to 27° C. 

Refractive index at 60° C. . , * . . 1*4295 

Neutralisation value 258 

iodine value ........ 8*39 to 9*3 

According to Elsdon the fatty acids of coconut oil con- 
sist of 45 per cent, lanric, ‘20 per cent, myristic, 10 per cent, 
capric, 9 per cent, caprylic, 7 per cent, palmitic, 5 per cent, 
stearic, 2 per cent, oleic, and 2 per cent, caproic. 

Coconut oil cannot be saponified by boiling with dilute 
lyes, but on the other hand saponifies with strong lyes at a 
moderate temperature (cold saponification). The soaps re- 
quire a large excess of salt for “ salting out,” and then form 
a very solid hard mass. This fat has the highest saponifica- 
tion value of any, and is on that account readily distinguish- 
able from all others, with the exception of palm kernel oil, 
which stands next to it in this respect. The reason for this 
peculiarity is accounted for by the large percentage of laurin, 
myristin, caprin, caprylin, and caproin. To the same cause 
is also ascribable the high Eeichert number of the fat. 

Uaes . — Alimentary purposes : in the production of an 
edible fat. . ^ 

Technical : in soap and candle-making. 

Palm Oil, Palm Buttkr, 

(Palmfett, Palmol ; huile de Palme.) 

Baw material . — The fruit capsule of the palm Elaeis 
plentifully found on the We^t Coast of Africa 
(Gambia, Gold Coast, Cameroons, Calabar, etc., Sierra Leone, 
Loango). The fruit of Elaeis guienensis is like a plum in 
shape, 1 inch long, of orange to vermilion-red colour, and 
resembles the olive in consistency. The individual fruits are 
so thickly clustered on the stalk that their mutual pressure 
causes them to become polyhedral in shape, and they are so 
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tightly wedged together that it is a matter of some difficulty 
to extract one •from the central portion of the bunch. If, 
however, the upper fruits are cut away it is then easy to 
detach the remainder one by one. 

The fat is lodged in the fleshy fruit capsule, in the cells 
of which it occurs in lumps. 

Preparation . — In the Monbattu (country, according to 
Schwoinfurth, the kernels are removed from the ripe fruit 
and the oil expressed from the flesh, which it resembles in 
colour. The flavour is at first very pleasant, and the oil is 
used as food, but it (juickly spoils and assumes the gruelly 
consistency it subsequently retains, even at the highest 
natural temperatures. • 

The system pursued on the West Coast of Africa, south- 
ward from Sierra Leone as far as Loango (from which 
district the largest quantities of this product are now 
obtained), is, according to Sauermann, different from the 
foiegoing. The finest oil (which does not come into the 
market, being used for home consumption as an edible) is 
prepared by boiling the fruit in water, macerating the pulp in 
mortars, and boiling up again in water, whereupon the oil 
rises to Uic sin face of the liquid. The method of bleaching 
the oil hy strong heat (latterly introduced into Europe) is also 
understood over there. In the preparati. u of the commercial 
fat the ripe fruit is kept in heaps until decomposition com- 
mences, and the mass is then stamped to a paste in mortars, 
warmed, packed into bags, and wrung. The residual gruel 
is then boiled up with 'water, and the oil coljecta on the 
surface, from which it is removed by skimming. In this 
way the better qualify of oil is prepared ; the inferior kinds are 
refined on shipboard by boiling in large pans along with water. 

Properties . — Fresh palm oil is of the consistency of 
butter, at medium temperatures, of a bright orange-yellow 
colour, and with an agreeable odour of violets. On exposure 
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to the air the colour ftjdes continuoasly, and the sjnell is no 
lon^^cr pleasant, hut turns ftincid, es])eeially when the fat has 
become white. The flavour also *is mild when liew, and 
raiKud when the fat is old. The m(‘lting-])oint of the fresh 
fat is between ‘2*4" and ‘28" C., hut increases with a^^e to 80" to 
35'" C. Under the mici’oscope the fresh oil exhibits at ‘20" C. 
a yellow oleaj^inous matrix containin<^ small aeicnlar crystals, 
singly and in groujis, and ^optically) reddish di'ops. In old 
fat the crystals (fatty acid) increase in niimher, and are 
massed in large ihunded lumps, hhen in the semi-rancid 
slate the light ytdlow oily matrix can be st>{'n by the un- 
assisted eye to contain whitish portions which are revealed 
l)Ythe micros(*,o])e as aggregations of crystallised fatty acids. 
When the fat is nudted the fatty acids se])arat(^ out as small 
dendritic crystals on (aioling. UaJinitm (tripalmitin) and 
olein constitut(^ tlu* chief liulk of palm oil, and free palmitic 
and oleic acids art' also present (tlu'ir amount mci’t'asmg as 
rancidity develops) along with glyct'rin. Tlu're is liivt'wist.* 
present an odoriferous sultsianct', proba])ly identical with 
that found in “violet root,’* logwood, and in \arious parts of 
plants. The colouring matter cannot be extracted by natter, 
being dissolved, not suspended, in tin* fat. i\dou/(* and 
J3oudet assume the existt'nce of a fei’ment in jialm oil, its 
function bi'ing to decompost' the fat into fatty iicids and 
glycerin. Tin* fat is but slightly soluble in cold alcohol, but 
readily and c(mipletely so in hot alcohol and ether. 

The following constants have been determined foi’ palm 
oil : — 

ISpccific gravity at 15' (’ ()*'.r2()ll LoU*'.1215 

Kefraotive index at GO’ C .1 -tOlO 

Solidify ing-point to d'J" C. 

Melting-point ....... 27'^ to 42'' 0. 

Saponification valuo ...... IOG'3 to 205*52 

Todino value 53*0 to 57* 1-1 

The insoluble fatty acids had the following characters: — 



SOLID VK(1I:TABLE 1<'ATS. 


187 


Spoc-ifio gravity at C. (water at 15-5" C. = 1) . 0*8800 

So1i0if>iLig-p^int • . . 85*8'' to 46*2° C. 

Melting-point 48'^ to 50 

Neutralisation value . ^ 201 to 207*3 

Iodine value 58*3 

Tlio amount of free fatty acids, which cv^^n in fresh^palm 
oil ap})roaches 12 jieir cent., may increase to nearly 100 
pel’ cent, in very old oil, the solidity of the oil increasing 
in proportion. 

By makin^^ use of Chateau's reactions, the following 
colour changes are oliserved : — « 

Zinc chloride gives with the incited fat a deep grey, which 
l)(‘Comcs a dark grass-gnMui on stii-ring. 

Sulphuric acid colours it hluish-greeii. ^ 

JNIt'rcuric nitrate gives a yi‘ll()w coloration, turning to pale 
gr(‘cn, and ultimately ])ale straw-yellow. 

Blu' settiug-poiiit of the fatty acids is made use of in 
d('termiuiug tlu' valii(‘ of ])alm oil, the* higher the setting 
ti'mjieratim^ tlic’ bethu* tlie (juality. Tlie yield of stearin 
cannot he n'ckoiuMl hy means of the same tables as are 
usi'd for tallow, but a separate tables lias been compiled by 
Schepp('r and Ge'tel for the stearic and oleic acid content of 
th(’ acids.of palm fat. 

Bhe ta])k‘ l)y Y. de Schepper and Geitel shows the percent- 
age of water, dirt, and neutral fat in i s of palm oils, to- 
gether with the selling-points of the fatty acids obtained : — 


\',iru-ty 

AVatfi* 

Uirt. 

Nfiitr:il Kill, 
IVr 

Scitiiig-ronit of' 
tlu* Kilt tv Acids. 
(’■ 

(!ougo 

0*7H— 0*1)5 

0*35—0-7 

IG— 2:; 

45*IHP 

Sail ponds 

3*5—12*5 

0*0— 1*7 

15—25 

. 2G*2() 

Addali 

*1*21 

0*35 

IS 

44*15' 

Ap])aiii 

•3*60 

0*5'.)G 

25 

45*0 ' 

Winiudiaii 

0*73 

0*375 

20 

45*(P 

Feriuiudo Po 

2 -OS 

0*85 

28 

45*0' 

Brass 

3*05 

2*00 

35*5 

45*1-’ 

Now Calabar 

3*82 

0*86 

40 

45*u ' 

Niger 

3-0 

0*7 

40—47 

45*0’ 

Accra 

2*2~5*3 

O-GO 

53—70 

44*0’ 
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Variety. 

Water, 

t 

Dirt. 

Neutral Fat. 
Percent., 

Setting'Point of 
the Fatty Acids. 

V. 

Beilin 

. 2*03 

0-20 

50—74 

45-0° 

Bonny 

3-0— G‘5 

1-20— 3-^ 

44—88-6 

44-6° 

Great Brassa 

2-4— 13-1 

0-C— 3-0 

41—70 

44-6° 

Cfifineroons ^ 

l-S— 2*5 

0-2— 0-7 

07—83 

44-6° 

Cape Labon 

30— 6-5 

0-7~D5 

55—69 

41-0° 

Cape Palmas 

0-7 

2-70 

67 

42-1° 

Half Jack- Jack 

1-9— 4-2 

0-7— 1-24 

55—77 

39-0— 41-3° 

Lagos 

0-5—1 -3 

0'3— 0-G 

58—68 

45-0° 

Loaudo 

1-5— 3-0 

1-0— 1-9 

68— 7G 

44-0° 

Old Calabar 

1-3— 1-6 

0-30—0-80 

76—83 

44-5° 

Gold Coast 

7 -98 

0-50 

GO 

41-0° 

Sberbo 

2-0—7 0 

0-3— 1-2 

1 

o 

42-0° 

Gaboon 

2*0— 2-8 

0-3— 0-7 

70—03 

44-5° 

Formerly palm oil was 

very often adulter 

ated, and not 


only were additions made to it but entire substitutes were 
prepared ; for example, from wax, tallow, and lard, cotouredi 
with curcuma and scented with violet root. Such admixtures 
could be detected by employing acetic ether as a solvent, the 
pure palm oil alone passing into solution, leaving the others 
behind. Curcuma would be revealed by the brown coloration 
ensuing when stirred up with soda lye. At the present price 
of palm oil these adulterations need not be feared, since they 
would hardly show any profit. 

Palm-Keenel Oil, Palm-Nut Oil, Palm-Seed Oil. 

(Palmkemol ; huile de pepin de Palme.) 

Bate material . — Palm kernels, the seed albumen of Elaeis 
guienensis and a few other palms yielding kernels suitable 
for oil pressing. 

Preparation . — On account of the technical difficulties 
attendant on the process, the pressing is’generally performed 
in Europe, the ordinary mechanical appliances being em- 
ployed. Large quantities of palm kernels are shipped to 
Europe from the West Coast of Africa. At one time these 
went to Germany, Hamburg alone taking something like 



SOLID VEGETABLE FATS. 


139' 


£5,000,000 worth per annum ; they are now mostly shipped 
to England for Titushing. The k^nefs contain 46 to 51 per 
cent, of fat. 

Properties. — The oil is white or brown in colour, has an 
agreeable odour and taste, contains no free ^'♦tty acids when 
fresh, but quickly turns rancid. 

The following are the constants of palm-kernel oil : — 

Specific gravity at 40° C 0*9119 

Refractive index at 60° C 1*4431 

Solidifying-point 23° to 24° G. 

Melting-point 23° to 30° C. 

Saponification value 242 to 250 

Iodine value 10*3 ro 17*5 

Koioiiert-Moissl value 5*0 to 7*6 

The insoluble fatty acids amount to 9J per cent, and have 
the following characters : — 


Refractive index at 60° C. 
Solidifying-point . 
Melting-point 
Neutralisation value 
Iodine value . 


. 1*4310 

. 20° to 25*5° C. 

. 20*7° to 28*6° C. 
. 251*7 to 205 
. 12 


Two different kinds of fat are yielded by the fruit of the 
palm, pl:., palm oil (from the outer envelope and flesh) and 
palin-kerhel oil (from the inner kernel of the seed). With 
regard to the latter, Nordlinger exj)rf'sscs the opinion that its 
consumption will increase within a shoi^ time, especially if 
the quality he improved, since it is undoubtedij suitable, like 
coconut oil, for edible and pharmaceutical purposes. 

Dr. Noi’dlinger determined the percentage composition of 
the different palm fruits, and found that the palm kernels 
richest in fat came ffom the British possessions at the mouth 
of the Niger (51“2 per cent.) and the German colonies in the 
Togo district (52T per cent.), the poorest coming from the 
British harbour of Winnehah on the Gold Coast, the British 
possessions on the Sierra Leone littoral (47*5 per cent.), and 
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the Congo State (47*4 per cent.). The Cameroon colonies 
furnish a medium product ^jontaining 40 per tient. of fat. 

Uses . — For e*dil)le purposes, in«the manufacture of mar- 
garine. 

'technical : 4n soap and candle-making, and for solid 
lubricating materials. 

Nltmeg Botteh, Expressed Oil oe Nl'I’.megs, Ojj. 

OF Macil 

(Muskatniissr)h muskathutter ; In'iirie do muscade, haiimc 
de muscade.) 

liaio vuiterial . — Nutm(‘gs, the seeds of officinalis 

(M}frisHca nioschaia Thiiml)). 

The tree belongs to tlu* ilora of th(‘ Malay Arehipdago, 
where it still grows ^^ild, and is also cultivated in those and 
many other tro})ical countries. The fruit is about as large 
as a peach and contains a smgh* seed encascHl in a carmiiu' 
coloured integument with numerous tissui'es. Tlie sea^d, 
freed entirely from the hard (‘xtcrnal shell and superficially 
from the inner integument, is met with in commerce as 
nutmeg; the covering a.s mace. 

Prejn/raliou . — The broken nutmegs, oi* thos»^ atiacktsi ])y 
insects, are roasted, powdered, and ])r(‘ssed Ix'tween warm 
plates. 

U'ses . — Medicinal and cosmetic. 

Properties . — 

Specific gravity at 15' G 0''J45 to Q-aaG 

RefiacLi\c index at 40^ C. 1 ■470-1 

Solidifynig-point 4F tc 44 C. 

;Melting-poiut . 58*5 ' to 51'“ C. 

Saponification value ISG’S to 191 ‘4 

Iodine value 40*1 to 85*7 

The commercial Indian oil, known as Banda soap, is met 
with in two somew’hat similar forms. That from the hhiglish 
colonies is made up in yellowish-red, fine-grained, marbled 
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cakes of ]-ectangiilar form and weighing about 1 lb., which 
are wrapped in Ihsang ](^aves; wlfereas that from the Dutch 
possessions, tbougli mad® up in a similar form, is in larger 
(about 11 lb.), more .coarsely grained, lighter-coloured blocks 
wrapped in paper. The oil is of al)out th^'* consisttm2;y of 
tallow, but more friable ; handles greasy ; is mottled white and 
yellow, and has a strong smell and flavour of nutmegs. In 
hot ('-ther it dissolves completely to a clear solution, but 
alcohol dissolva^s only the colouring matlc'.r, ethereal oil and 
licpiid oil, of wliiclg along with 10 to 15 percent, of solid fat, 
tlio butter is composed 

Wiesner includes under tlie grou]) name of INtyristica fat 
both nutm(‘.g ])uttor and two otlKU' fats, Otoba and Dicuh^ja 
fat, di'rivc'd from s])ecies of Myristica. He states that the 
Uanda fslnnds supply by far tin; larg<‘st cjuantity of nutmegs 
in tlu^ market., and also send over a large amount of nutmeg 
butU'i*. At pri'sent this fat is prepared in nearly every 
country in hiuropr, but chi(‘tly i?i Holland, and the Dutch 
nutnu'g hutt('r is estc'cim vl of beLt('r (juality than that from 
the Indies in conse(|U('n(a^ >f the frequency with which the 
lattei- i^ adultcniti d by mineral and vi'gd.able tallow, wax, etc. 

rnder th<'. i.iicroscoi)e nutmeg l)utter a})])eaLS to eliiefly 
consiNt. of globular aggregations of acieular crystals of myris- 
tin, the granular matter being eiitiivly . lado up of tliis sub- 
stance. Small glol)ul('S and small granules, together with 
entire cells and fragments of tissue from the parenchyma of 
the S(‘ed, are interspersed throughout tlu^ mass. Tlic cells 
carry tin' coloui'ing matter and contain starch granules, about 
0*0*J millimetre in diameter, of regular form, consisting of 
four to six individinJl granules ’ 

Otoha fat, also known as American nutmeg butter, is pre- 
pared in New Granada from the seeds of Myristica Otoha, in 
a manner similar to that pursued in the case of the true 
butter. At first it is tallowy and almost colourless, with 
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merely a faint yellowish tinge, but subsequently becomes 
granular and assumes a light to dirty browrf’ shade. In the 
fresh state the odour is pleasant,' like nutmeg, but when 
melted a disagreeable smell is evolved.. Microscopically it 
resembles nutmeg butter, but is poorer in crystalline matter. 
It melts at SS"" C., and, according to Uricochea, contains 
myristin, olein, and otobite, a substance discovered by this 
investigator, and occurring as large, colourless, tasteless, crys- 
talline prisms, corresponding in composition to the formula 
OjJdogOr,, melting at 183° C., and setting into an amorphous 
-condition after being heated to a higher temperature. 

Bicuhiba fat is prepared in Brazil from the seeds of 
Virola hiciihyha. It has the same colour and appearance 
•as Indian nutmeg butter, but with a less agreeable odour 
and sharp acid taste. It behaves like nutmeg butter in 
presence of solvents and on saponification, and melts at 32 ’ C’. ; 
the microscopic examination does not reveal any remarkable 
peculiarities, 

Dika Fat, Oba Fat. 

(Dikafett, Adika ; beurre de Dika.) 

liaxo mateT^ial. — The seeds of Mangifera grihonensis 
{Irvingia Barteri Hook). These are employed not only 
for the preparation of the fat (which is similar to cacao 
butter), but also in the production of a chocolate-like mass 
(Dika bread ; chocolat du Gabon) for alimentary purposes. 

Properties . — Dika fat forms a solid mass of the consist- 
ency of cacao butter. At first pure white, it becomes after 
long keeping somewhat dark yellow in colour externally. 
According to Wiesner the smell is agreeable, like cocoa, but 
according to Jackson it is repellent. Old Dika fat kept by 
Wiesner for six years smelt rather rancid, but not more 
unpleasant than cacao butter. The flavour is mild and the 
fat melts at 40° C. Examined under the microscope it is 
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seen to consist of an agglomeration of greatly corroded thick 
prismatic crystafti. 

According to Peedemans a fat obtained Tfrom Mangifera 
gahonejisis Aubry, characterised as Dika, and melting at 30° 
C., contained laurostearic and myristic acid*, but Wie*sner 
asserts that these data are derived from a dilferent fat to the 
Dika described above. Dika fat is saponifiable, and its hard- 
ness renders it highly suitable for candle-making ; it might 
also be used as a substitute for cacao butter. 

Bay Oil, Bay Bekry Oil, Laurel Oil, Expressed 
Oil of Bay. 

. (Lorbeerr-l ; huile de laurier.) 

Bare materiaL — Fruit of the laurel, Laurus nohilis ; 
habitat, Southern Europe. 

The fruit is about the same size as a small cherry, of 
ixmnd or oval shape, and a lustrous, almost black colour. 
^J’hc thin, brittle integument is covered with fine wrinkles 
and surrounds a stone as tl m as paper, enclosing the loose, 
light brown, oily-fleshed kernel, which readily divides into 
two parts. Its odour is strong and peculiarly aromatic, 
resembling the bitter fatty taste. The kernels contain about 
^^0 per cent, of volatile oil and ‘24 to 3o pe. cent, of green fatty 
oil, together with laurel camphor, a waxy fatty oil (lauro- 
stearin), starch, resin, etc. 

Preparatio7i . — Crushing and pressing the fruit either in 
the fresh or dried state. 

Properties , — The fat forms a buttery, granular, yellow- 
green mass, with a strong odour of laurel and a bitter 
aromatic flavour. It melts at 32'" to 36° C., and is completely 
soluble in ether and in hot alcohol, whereas cold alcohol 
merely extracts the green colouring matter and the ethe- 
real oil. 
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CtALam ]5t,ttter, Nfnga Oil, etc . 

(Bassiafett, ('ralanibutter, 8hcal)iitter, Schih])iitter, Ma- 
wahbutter, Illipc()i, Djavo()l, Noimgono] ; Bciirrc dc rose de 
Chine ; Imile de Xoungon, IMaliwah.) 

lUiw material. — Seeds of several varieties of Bassia grown 
in India and the West Coast of Africa. TIk' fat-producing 
species of the Bassia family are Jiot yet sufliciently defined. 
Probably Bassia Parhii Boxh. (India, S(‘n(‘gal) yields Shea 
butter; Bassia loiajifolia' 1j., Iili])efat; and B(tssia laiifvlia 
Roxh. (India), Mahwa butler, but tb(' species yielding the 
best African l)jav(' lat and ^'unga oil is slated to be Bassia 
Djare or Mimusaps Nj((re, but this has not yet been clearly 
authenticated. 

The seeds are large, several c(‘ntinietr(‘s in k'Dgth, and of 
a variety of shapes, covend by a fairly thick shell, in which 
the oily kernel is encased, '^llie olifenms tissue' of tin* Bassia 
seed {Bassia lon(fifnlia) consists of tllin-^^alk'd c('lls, iiiea- 
siiring some ()'()6 iuillinietr(‘ in longest dianieU'r, which 
when examined under wab'r a])p('ar almost (uitirely tilliMl 
with minute globules of oil. Mounted in oil, each cell is 
found to contain numerous doubk' refracting granuks and 
rods, which, so far as may Ih' detenuiiuul by their ratio 
of solululity, consist of crystallised fatty acids. PolourJess 
parenchyma cells are inters] x'rsed with fairly la'gular groups 
of brown cells of similar nature, containing apjiarc'Utly an 
oily liquid wherein aleuron granules, but no crystallised fatty 
acids, appear. Wiesner observed tliis in three-year-old seeds, 
but it is not on that account certain that the same conditions 
obtain in the fresh seeds used for the preparation of oil. 

Preparatiun. — Pounding the seeds and pressing at moder- 
ately warm temperature. The projiortion of fat in the seeds 
is 40 to 50 per cent. 

Prerperties. — All classes of Bassia fats are of the consist- 
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ency of butter at the ordinary temperature, and are f:(reenish, 
yellowish (seldo^n white), or (so it is said) reddish in colour, 
with an agreeable smell ri cocoa when fresh. The fat from 
Bassia hutyracva remains sweet for a fairly lon^^ time, but 
TIlipe, Nun<^^a, and I Ijave fats (jiiickly turn ranjid, each assum- 
ing a characteristic unpleasant odour. 

The density of these fats ranges between 0*048 and 0*959 
at the ordinary temperature, and the melting-point varies 
from 'll to (\ According to the resc^arches of 0. Henry, 
Ibissia fat contains stearin ; and, according to Pelouze and 
1 loud (4, oleiji, the fonncr about 30 per cent, and the latter 
00 ])er cent., wbli a litlk^ lauric acid but no palmitic, accord- 
ing to Southcombcn • 

ruder (he microscope Bassia fat appears as a colour- 
less oily mn,ss, (>nclosmg innumerable radial aggregations of 
crystals along \vi(h small isolated crystals. The. fat is un- 
iisuaily I’icli in free fatty acids. 4’he abovc'-named brownish 
cells also app('ar, mostly in a highly com[)rcssed condition. 
When th(' slide is warniod until the fat melts, numerous 
small, angular, single refractive granules are revealed, and 
lh(' hrown c(d!s appt\ar more clearly defined. On re-cooling 
th(' ina.ss,,tii(' fatty acids crystallise out in railial groujjs. 

l]li[)c fat is greenish-yellow, heconung white on prolonged 
storage. It melts lictween 25' and *29 C., uul dissolves with 
difficulty in alcohol, hut readily in ether. 

Shea Initter is green at first, turning subsequently almost 
white, and nudts at 13" C. It dissolves with difficulty and 
but imj)erfe(41y in alcohol, even at boiling tempeiiiitiire, but 
cojnpletely in ether. 

Choric butter or Bulwara bu^.ter is, according to Henkel, 
obtained in Nepaul from Bassia butyracea, and is said to be 
white and of high melting-point (40'" to 51'’ C.). 

])jave fat is greenish -yellow in colour, has an agreeable 

odour of cocoa, and melts at 10*2'^ C. 

10 
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Nunga oil behaves in a similar manner, but has an un- 
pleasant, smoky smell. * 

Shea butter is considered the best, and Illipe the lowest 
quality among the Bassia fats. 

Us€s » — Alimentary : in the fresh state they are used as a 
food in the countries where they are produced. 

Technical : for making soap and candles. 

CHABwoon Tallow. 

(Carapafett, Kiabholzfett, Andirobaol ; suit de Carapa.) 

Baw inateriaJ . — The seeds of the crab-tree, Carwpa guia- 
^ nensis, in Guiana and Brazil ; in the latter coiiiitrv the tree 
is ^called Andirobeira. 

The seeds, whicli are about the size of nuts, tetrahedrally 
flattened, covered with a thin brown shell, and contain al)out 
50 per cent, of fat, are at jiresent t.unployed on a lai’ge scale 
in Guiana and Brazil for the preparation of fat. Barajia 
Toulonroiina (Guinea) yields seeds that contain 65 ptu- cent, of 
fat, and are utilised for making Toiiloucouna oil. 

Preparation . — The seeds are broken and l)oilcd, whereby 
the fat separates out as a yellow butter; the reMdue is sub- 
jected to pressure. 

The products vary with the temperature and the extent 
of pressure applied. From the first pressing a fat, com- 
pletely solid at + 4" C., and melting at 10" C., is obtained. 
The sample examined by Wiesner was a yellowish mass, 
light brown in patches, and of the consistency of giaiel at 18” 
C., at which temperature it consisted of an oily matrix with 
floating masses of harder white matter. The smell is faintly 
acid and not unpleasantly aromatic, the taste strongly bitter. 
According to Cadet this bitter flavour is due to small quan- 
tities of strychnine. The bitter substance cannot be removed 
by agitation with cold water, but prolonged boiling with 
water takes it away completely. 
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Under the microscope a colourless, homogeneous, oily 
matrix is revealed, in which are embedded large numbers of 
globular masses, composed of fine crystals of fatty acid, in 
addition to isolated acicular crystals and strongly refractive 
granules. 

Crabwood tallow is completely and readily soluble in 
ether, but only slightly so in alcohol, and is quickly and com- 
pletely saponided by alkalis. 

Uses. — Technical : in the manufacture of soap and candles. 

Chinese Vegetable Tallow. 

(Cliinatalg, chinesischer Taig; suif de la Chine.) 

• 

Baw ntatf'riid . — The seeds of StilVnujia schifera, a tree 
growing wild, and also long cultivated, in China. P'rom the 
tind of the last century it has been extensively cultivated in 
the north-west of India, the Punjab, the West Indies, and 
the coast of South Carolina. The seeds are about as large 
as hazel-nuts, l)lack in colour, and are covered with a fairly 
hard Inyer of white tallow, i.he seed albumen also containing 
fat. 

Preparation — The seeds are gathei'ed in November and 
December, pounded in stone mortars, aiid the fairly dry mass 
exposed to the action of steam for about h quarter of an hour 
in cylindrical vessels, after which it is subjected to gentle 
pressure. The congealed mass is w'armed over hot embers 
and filtered through straw. 

By strongly pressing the shelled and finely pulverised 
seeds a liquid oil is obtained, known in China under the name 
of “ Ting-yu”. 

Properties . — The properties of the Chinese tallow met 
with in Plnglish commerce are not always the same. The 
density varies at 15" C. between 0*915 and 0*918 and the 
melting-point from 35° to 53*2° C. This fat is rather hard, 
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leaves but little fatty stain, is white or greenish-white in 
colour, and has an acid refiction, free acetic and propionic 
acids being always present. * 

According to Thomson and Wood, Chinese tallow con- 
sists of palmitiil and olein but no stearin. The stiJistearic 
acid found in this fat by Brack has since turmal out to be 
palmitic acid. 

Uses. — Technical: for making candles and soap. 

PiNEY ^T allow. Malabar Tallow. 

(Pineytalg, Vaba-iafett, Malabartalg, Pflanzentalg ; siul 
de Piney.) 

Jiatr inateriaJ . — The seeds of the kkisl Indian 'copal-ti‘(a'. 
V ate rid indica. 

Preparation . — Pounding and warm pressing the seeds. 

Properties . — The fat is at first yellow, but after pi'oloiigi^l 
storage it becomes purt‘ white and assumes a granular. r)i 
frequently a radial appcjarance, from tlie crystallisation o! 
free fatty acids. Jt is tastek'ss, and has a fiiint, ])l(‘a^ant 
smell. Under the microscope it ajqiears (as a d]*y prepara- 
tion) to consist, of ill-defined lunqis containing hereiuui theiv 
small drops of oil ; the liunjis contain so much air that tlirir 
form cannot be clearly discerned. If, however, the fat lu^ 
reduced by olive oil, it is found to consist of a mass of single 
acicular crystals containing occasional parenchyma cells filled 
with crystalline needles. When lieated to melting-point and 
cooled, the fatty acids crystallise out in fine needles. Babing- 
ton has examined the physical and chemical properti(^s of 
this fat, which, according to' his researches, has a specific 
gravity of 0'9‘260 at 15 ' C. and of 0*8965 at 86-4" C., at which 
point it melts. It is saponified by alkalis, and coloured 
green by chlorine gas ; contains about 2 per cent, of a fatty 
oil extractable by alcohol even in the cold, and possessed 
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of a disa^^rceabJe smell. The bulk consists of free fatty acids 
and fat, solid at ordinary temperatures. 

Uses. — Technical : for candle-making. 

ViBOLA Tallow. 

(Virolafott, Virolataig ; suif dc Virola.) 

liatr material. — The s(‘eds of T / 7 *o/a sehifcra, from 
G niana. 

V reparation. — Boiling and pressing th(* seeds. 

7b*o^>rr//;os‘.-- Tills fat forms at the orchnary temperature 
a ycdlowish, tallowy mass, which whim left alone l>ecomes 
c(.)vered with a crystalline incrustation of nacreous lustre. 
Th(' interior is fre(|uently brownish and interspersed with 
dots of crystalliiK' aggregations. The snudl of the fresh fat 
r(^calls that of nutmeg butter, but it (jiiickly becomes rancid. 
4’he microscope' sho^s’s a fatty matrix, enclosing a number 
ol radial lilires of crystalline aggregations {fatty acids), a 
l»rown, tincly granular mass, and brownish parenchymatous 
cells, which (H>ntain fativ globukis and colouring matter 
along with small alcuron granules. 

Virola tallow partially melts at 41 C., and becomes 

liquid at/)() (/, It is com])letely soluble in alcohol and ether, 
Inn only one-half dissolves in aqu(*ous ammonia, and it is 
hilt partially saponifiable. 

Japan Wax. 

(Gire de Jafian, suif vegetal vert; Japan wachs.) 

]\aw niateriaJ.--V\\et berries of certain specieig of sumach 
trees, Rhus succedanea, R. vernicifera, B. acuminata, and 
R. sjflrestris, growing principally in China, but also found in 
Japan, India, and Indo-China. The berry consists of a 
small kernel cnclosi'd in a thin green crinkled covering 

Fnparation. — The seed is pounded to remove the outer 
covering which is broken up and pressed in bags in a wooden 



150 


TOGETABLTi! FATS A:WI) OILS. 

c 

press ; the fat is greenish, but it is subse(jueDtly purified and 
bleached in the sun. 

Properties.— wax usually comes on the market 
in cakes about 6 inches square and 1 inch thick, stamped with 
Japanese characters. It is creamy-white in colour, opaque, 
and has a peculiar tallowy odour. On keeping it becomes 
yellow and the surface breaks u[) into a tiny tessellated film 
which has a crystalline structure. The melting-point of the 
fat is 50' to 58 C. ; specific gravity at 15" C., 0-975, and at 
22“ C., 1*002; safionification value, 217 to 287, and iodine 
value, 4*2 to 15*1. The wax dissolves in hot alcohol, separat- 
ing out again on cooling, and is soluble in ether, chloroform, 
etc. Japan wax is stated to be composed chiefly of palmitin 
and free palmitic acid, but this cannot be the case as the 
melting-point of palmitin is 63'' to 64 (\ and that of palmitic 
acid 62“ C. The amount of free fatty acids varies from 4 to 
16 per cent. 

Uses. — Similar to the true waxes, for polishing, etc., ]>ut 
it is not very suitable for this purpose owing to its softness. 
It is very useful for forming emulsions since it is readily 
emulsified by solutions of carbonate of soda or potash, el- 
even borax.' I*t is not suitable for candle manufacture. 

Vegetaule Fa'I'S of Less L'vipor'I’anc'e. 

Cohune fat.— The Cohunc palm of South America 
{AttaJea cohune) liears a fruit containing ja small haixl nut, 
the kernel of which contains 65 to 71 per cent, of a solid 
white fat, similar to coconut fat, and melting at 18“ to 20" C. 
The difiicufty of shelling the nuts, however, has so far pre- 
eluded their use. 

Mafura tallow is obtained from the nuts of Trichilia 
emetica (Mafureria oleifera) of East Africa. The kernels 
contain 68 per cent, of a dark yellow fat having an odour 
resembling cacao butter, but no taste. It melts at 86“ to 
39“ C. 
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Macassar oil is a yellowish-white soft fat obtained from 
the seeds of Schhichera trijuga, growing in India, Ceylon, 
and the Malay Archipelago. The kernels of the seeds yield 
about bO per cent, of fat, which consists mostly of the 
glycerides of palmitic, lauric, oleic, and arachidic* acid. 
Locally it is used for burning, as a hair oil, and for medicinal 
and cooking purposes. 

ChauJvioogra oil. — This is the product of Tarakfogenes 
Kurzll [Hydnocarpus Kurzii), It is obtained from the seeds 
of the plant which is indigenous to Buhnah and Assam. 
( ■haulinoogra oil is a soft buttery fat, slightly yellow, and 
with a peculiar odour. It is used principally as an ointment 
for skin diseases both in the Bast and in Europe. • 

Ilydnorarpus fat is obtained from the seeds of Hydno- 
carpus )\ ighliana which grow's in the Western Peninsula 
of India. The kernels contain 4B*2 per cent, of fat, which 
IS soft at ordinary temperature and yellowish in colour ; 
it has a characteristic smell, and melts at 2B” to 25' C. 

Both the above fats jotate a ray of polarised light, the 
(diauhnoogra oil having a specific rotation 4* 52’ and Hydno- 
carpus fat + 57*7 . They are also both poisonous, and fatal 
results fyive occurred in one or two instances when these fats 
liave inadverttuitly been used in the manufacture of mar- 


garine. 



CHAPTEK Vlll. 

TFIE PREPARATION OP VEGPrrARLE PATS AND OIDS. 

Preliminary Treatment' of toe Si^ed. 

As we have seen in the section devoted to tlie ^nnieral 
characteristics of the fats and oils, they are of varyin^^ dej^rees 
of .consistency, some heiii'^^ more or less li(jaid at ordinary 
temperatures, others thicken below i(f forniin^^ a ^^ran- 
nlar deposit, whilst others again remain buttery, or set 
like tallow, even at high summer temperatures Plu'se pi’o- 
perties influence the choict‘ of methods of pi’eparing th(‘ fats 
and oils from their respective raw materials. l‘'rom the liesliy 
olive, as well as from tlu* various oil-scieds (ra]je, linseed, 
sesame, etc.), the oil ma}^ be obtained by more or less power- 
ful pressure, although it is not feasible to extract ail tin; 
oil by pressure, in this way, the mass on heating yielding a 
further proportion, but even then some oil still remains in 
the residue. The solid fats, which come to us from tropical 
countries exclusively, can only be extracted by the aid of heat, 
the most primitive method being that of boiling the fat-pro- 
ducing substance with water and completed by hot j)ressing, 
which of course also assists in inen^asing the amount ex- 
tracted. The most complete method of obtaining all the oil 
or fat from oily and fatty seeds or fruits is, however, by 
extraction with the aid of a solvent, after cold pressing. The 
oils obtained by cold pressing or cold drawing are the finest 
and best flavoured, being also of better colour than when 

heat has been applied. This is easy to understand, since by 

(hVJ) 



THE PREPAHAT/ON VEGETABLE FATS AND OILS. 153 

the mere application of pressure only a certain quantity of 
loosely held oil^'s forced out, wiiich*is perfectly free from 
other substances contained in the seeds, such as colouring 
matter and albuminous or protein bodies partly expressed in 
the warm process. 

l^oppy oil and linseed oil afford good examples of this ; 
when cold pressed, they have an agreoahle sweet flavour, and 
are suitable for alimentary pur])oses, as salad oil or in the 
baking and roasting of food ; whereas tluj hot-pressed oils are 
of unpleasantly bitter, irritating flavour, esf)ecially so in the 
case of linseed oil, and are no longer tit for use as food. It 
may therefore la* regarded as a fundamental principle that 
all oils and fats of vegcdable nature* intende^d for alimentary 
purposes should ])e ju’essed without the aid of heat, hot press- 
ing and (extraction being only applicable to fats used for 
tt‘(dinic*al ])urposes. und(.‘r whicli category is comprised the 
bulk of (he veg(‘ta])l(^ oils. 1310 “ extraction’' process, where- 
hy the oil is obtained from the seeds and fruit by the aid of 
a solvent, such as carbon bisulphide, benzol, petroleum ether, 
canadol, (*tc. (li(piids boiling at low temperatures), is per- 
formed upon lineh ground raw material, the fat of which 
jiasses info solution, and is oldained as a residiut when the 
solvent is driven off from the extrar*t ]>y distillation. This 
melliod rofpiinid a number of years to gan favour. 

Dr. Heinrich Schwarz in his nqiort on ojeiginous sub- 
stances in the Vienna Universal Exilution, 1873, referred 
to the “ extraction ” metlnxl as follows ; — 

“ The process of extracting the remaining oij from the 
pressed residue (especially in the production of olive oil) 
by means of carbon* bisulphide* has rapidly developed, par- 
ticularly in Italy. One firm from Bari exhibited carbon 
bisulphide prepared for this purpose, one-third of their \'early 
production of the article being employed in their own works 
for the extraction of oil. A similar factory has lieeii working 
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successfully at Leghorn for some years, and in Greece (Corfu) 
the same process for extracting the oil frbm the residues 
from the olive oil presses is practised. The sample products 
shown at the exhibition were dark green in colour, and 
remained of tho consistency of butter even at summer tem- 
perature, pointing on the one hand to the presence of chloro- 
phyll in solution, and on the other to the predominance of 
margarine in the oil, a circumstance favourable to its use in 
the manufacture of hard soaps.” 

Ileiss was th6 lirst to propose the extraction method in 
Germany, where it was practised but without much success, 
and now’ is only employed at a few works, c.//., Tleyrs factory 
at Moabit. The modern improved methods of pressing yield 
but very little less oil, rendering them more palatable and 
nutritious and what remains in the cakes salea])le as cattle 
food at a good price ; besides, the cak(is from the pressing 
process are better adapted to meet the requirements of the 
trade as regards storage and transport than the pow^der 
remaining from the extraction method. The extra yield 
obtained in the latter process is almost counterbalanced by 
the dangers of the method and the loss of solvent ; it is 
probably ordy ‘profitable when oil is at a liigh price,, or wdiere 
the residual oil, as in the case of the fatty lumps from the 
olive presses, cannot be recovered in any otlier wav. It also 
appears that only those factories prosper wherein, by the 
use of simple appliances, the escape of the carbon bisulphide 
is reduced to a minimum, even though a larger (juantity of 
the solvent^ is used in the extraction. 

The chief defect in the extraction process lies in the 
low feeding value of the meal — consisting of the component 
parts of the fruit or seed after removal of the oil — as com- 
pared with oilcake (which always retains a certain percentage 
of fat or oil), and the difference in price resulting there- 
from. Where oilcake brings a good price, and the increased 
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value of the extra oil obtained by the extraction method does 
not compensate 'for the lower price Si the meal, this latter 
method will naturally be discarded and the press residue sold 
as cake, more especially as the erection of an extraction ap- 
paratus entails capital expenditure besides a certain anlount 
of working expenses. 

P'urthermore, the nature of the solvent exerts an influence 
on the quality, i.e., flavour of the oil. Carbon bisulphide is 
preferable to petroleum ether, in that it dissolves a larger 
(juantity of oil and at a lower temperature than the latter ; it 
is also more easy to recover and, if pure, leaving behind no 
trace of its flavour in the oil. On the other hand, carbon 
bisulphide has the drawback of dissolving out resin and 
colouring matter, neither of which is extracted by petroleum 
ether, nor is there any unpleasant smell left behind by the 
latter, such as occurs when impure carbon bisulphide is used, 
so that petroleum ether is suitable even for fine edible 
oils. In North America this solvent is largely employed, but 
it requires a more complicated apparatus than bisulphide 
on account of its tendency, due to low specific gravity, to 
condense on the surface of water rather than below like 
carbon bisulphide. Moreover, oxidised oil ’S only imper- 
fectly extracted by petroleum ether. 

The preliminary methods of preparation to which the 
materials for pressing or extracting must be sul jected relate 
to (1) Mechanical separation (cleaning) of the seed from the 
seeds of other plants and organic or inorganic impurities ; (2) 
liemoval of the more or less hard shells or husks which 
would lower the quality of the cake or meal, or absorb oil ; 
(3) Crushing or griilding to br^ak down the seed cases and 
to convert the seed or fruit into meal or pulp, thereby facili- 
tating the expression or extraction of the contained oil 
or fat. 

Formerly these manipulations were performed in an 
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exceedingly primitive fashion. For example, the seeds were 
bruised by stones in a' stone mortar or betw'een millstones, a 
practice resulting in considerable waste of valuable material. 
Less value was also placed on the cleaning of the seed than 
is nC/W the ca^e in the light of modern experience, so that 



Fig. 10. — Oil seed store (Hose, Downs k Co.). 

it is easy to understand that with progressive technical im- 
provement?. in the milling of oil seeds, the quali.ty of the 
product has been raised. As the storage of the raw material 
also naturally affects the quality of the oil or fat, it 
is important that this should be effected in a suitable 
manner. 

SToHl^'G Oil Seeds. 

Like all vegetable substances, oil seeds contain a certain 
proportion of moisture, and are liablb, if not frequently 
exposed to the air, to unfavourable changes due to the 
attacks of fungi, mould, etc., softening the husk and 
deteriorating the quality of the oily kernel. Very often the 
seeds are externally damp when put into store, in which 
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case they require specially careful handling, consisting of 
frequent movement in dry airy store-rooms bj shovelling the 
heaps from one position to another. This operation needs 
to be repeated at regular intervals ; the more frequently it 
is performed the less likelihood of loss from* damage being 
incurred. 

Frequently, however, it is impossible to move the enor- 
mous mass by manual labour. This particularly applies to 





stocks in large oil works where sufficient must be stored at 
gathering time to last for the entire year. In such cases it 
is necessary to arrange the heaps in such a way .that they 
may be moved by means of mechanical appliances as often 
as needed to ensure *1116 conser\'ation of their valuable pro- 
perties until such time as they be needed for the press. 

Such a storehouse has been constructed, by Grimm, of 
stone and iron, similar to a granary, and perfectly fireproof. 
(Figs. 10 and 11.) 
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The oil seeds are raised by means of an elevator, archi> 
medean screw, or similar appliance to the^ second or third 
floor, where they are emptied into the hopper K and are 
carried up to the roof of the building by an elevator E. The 
domed roof, made of corrugated sheet-iron, is fitted with 
^ lantern turret for lighting the rooms. In this turret is 
situated a screw’ which conveys the seeds in a horizontal 
direction and distributes them through perforated pipes on 
to the upper floor, the distribution being regulated by slides. 
The other floor ‘^spaces communicate with the first one in 
Buch a manner that each in turn can serve as a resting-place 
for the seed. When the change from one floor to the other 
is to be made, the valves of 150 pipes of about 2 inches in 
diameter are opened, whereby the seed descends until a heap 
■of about 5 feet in depth is formed, a rotatory motion being 
imparted to each seed by the fall. The seeds collect into 
•conical heaps on the floor. 

The valves are connected together by rods, the entire 
■control of the transfer being exercised by a single workman. 

To transfer the seeds from the low^est to the upper floor 
so as to recommence the manipulative operations, they are 
conveyed by four longitudinal archimedean screws to a trans- 
verse screw, debouching into the hopper K, feeding the 
elevator E. 

Variations in the working conditions may render other 
■directions of movement advisable ; for this reason the 
columns supporting the floors are traversed by pipes with 
‘lateral openings through wEich the seeds may be passed. 
By this means the seed may be lowered from the roof direct 
if necessary to the lowest flbor without having to traverse 
the others, and it is also possible to exclude any one floor 
from the circuit if desired. If, for example, new seed is 
introduced, the floor upon which it is placed can be shut off 
without interrupting the manipulation of the remainder 
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The ceilings of the store-rooms are of corrugated iron. A 
ton and a half ftf seed can be stored dn every square metre 
of floor space. The pillars are connecte'd by braces to 
support the lateral thrust. Motion is imparted to the 
elevators by shafting branching from th, interme*diate 
gearing of the oil mill, and wherever the driving-belts have 
to pass through the seed heaps, they are protected by iron 
casing extending above tne surface of the heap. Ventilation 
has received special attention. The shutters are constructed 
of iron, and by means of connecting rods* a whole row of 
windows may be opened or closed at once. When necessary 
an extra elevatoi*, serving three floors, can be erected ; this 
is advantageous when the store communicates with other 
storage rooms. Provision has then to be made for the 
horizontal transport of the seed, as screws do not act 
sufticiently w^cll when the distance is great. Kecently a new 
method of transport has come into use. consisting of a wide 
endless belt of (laoutchouc or cotton, moving horizontally 
and kept on the stretch. The seed being discharged on to 
the one end of this 12-inch belt, travels with it, without a 
single seed being spilled, until the other end is reached. 
Such a mi 3 thod of transport helps to preserve :ind clean the 
seed. 

Clean I NO the Seicd. 

The seed must be free from sand, earth, s^t-ms, etc., of 
plants and all other impurities, as well as from foreign seeds, 
otherwise the cakes may possess a disagreeable after-flavour. 
Again, the presence of sand or dirt tends to wmr out the 
machinery, in addition to injuring the quality of the oil- 
cake by increasing t&e proportion of non-nutritious material 
therein. . Foreign bodies of lower density than the seed may 
be removed by a blower, the draught of which carries them 
away. Foreign seeds capable of lowering the quality of the 
oil seeds may conduce thereto in different ways. 
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1. Oil-yiekling seeds will not greatly lower the percent- 
age of the product, bht may appreciably irfjiire its quality, 
as, for example, when seeds yielding drying oils contain 
others yielding non-drying oils. Thus in linseed there are 
found seeds of.. wild radish, mustard, or camelina, because 
these weeds constantly infest the linseed crop. 

2. Seeds containing some oil but yielding none when 
pressed nor a])sorl)ing any when in the state of meal, simply 



Fig. Jii. — Scroouing cyliuder (from view). 


adding to the bulk of the mass. Such are Ileawort and corn- 
spurry. 

3. Seeds containing little or no oil. These absorb oil dur- 
ing the pressing process, and thereby reduce the yield. Such 
are flax weed and darnel. 

The earthy and other admixtures also take up oil, 
diminishing the yield and increasing the weight of the cake. 

In the subsequent cleaning operations a great deal 
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depends on whether the impurities are equal in size to, or 
greater or less than, the seeds to be cleaned. If they are of 
the same size as the latter the difficulties are increased, since 
they remain mixed up with the seed unless sufficiently soft 
to be crushed in a sieve (like earth). Impiuities larger or 
smaller than the seed are easily removed by passing the seed 
through a riddling machine where an oscillating motion is 
imparted. Hindi an apparatus is depicted in Figs. 1‘2 to 15. 
The cylinder is of hexagonal or octagonal section, 2b to 32 



Fig. 13.-’ Screeninj? ojliiulor (elevation and vortical section). 


inches in diameter, and from 3 to 30 feet hi length, sloping 
from 0 to ¥j at a pitch of about 2 to 3 incites nor running 
yard. The driving axis of the cylinder is hexagonal or 
octagonal, about 0 inches in diameter, and fitted at the ends 
with trunnions revolving in cast-iron bearings, ta driving 
pulley B being affixed to the upper trunnion. The frame- 
work of the drum C?, consisting of 6 or 8 wooden rods, is 
covered, for a distance of some 43 to 44 inches from the 
upper end, with a screen of fine iron gauze (Fig. 14) of 
inch mesh. The remainder of the frame is covered with a 

coarser netting (of about 5 meshes to the inch). The feed 

11 
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pipe' F , is of tin-plate^ and is bent in the direction in which 
the* ’Cylinder rotates. The latter is arranged internally in 
suefi a;:m^hlioV that the dust arising from the seed is 
removed by a blower. The apparatus requires \ horse-power, 



Fig. M.~WiiT Rcretni. 15.— Wire .screen. 

makes 40 revolutions per minute, and is ea])abl<' of cleaning 
8] to 10 bushels of rapi' pt'r hour. Fn the case of v(TV dirty 
seed, the slojic of the macdiine is re<hieed to about 1^ inch 
per running yard, the s]>(‘(‘d being inereasiMl to dou)>le the 
above rate. 


('HXVTKR IX. 



TNSTAJiLATIOX OF OIF AND FAT W01U\S. AND TJIF APPARATUS 
USFD FOR ORLNDINO, PUFSSING. AND F.XTR ACTING. 

Tiii^ cleaned oil seeds are next ground to meal in various 
kinds of apparatus, hut the htrge oil fruits, palm kernels or 
coconuts, re(|uire to la lu'oken up small before grindin*^^. 
Cc'rtaiii among tliem, such castor-oil lagans, are first 
d(‘corii(*aied hy th(‘ aid of s()(‘cial machines (Figs. ]!), 17) to 
removi' tlu' l('athery or cork-like stanl capsuk^s, and tlien 
ground into iiu^al or crushed t<» a soft mass, ^vherel)\ the oily 
kerned is fully exposed and ohtaine»i (dean, 

ddu' coc'onut hr(.'ak(T. -hf-wn ni Figs. IS and ID, ]*educes 
the coconut (coprah) to ]>ie(‘es the size of ])alm kcanels, that 
is to say, to such dimensions as jiermit their being ground in 
a palm k-enud mill. The kni\(^s and hojjper are constructed 
of cast steel, hut tlu' upper pa.rt of tla fe ••(! box is now made 
of wood to facilitate naiioval. The inacL nc is very strong 
throughout, and of considoralile capacitjx 

Disintegrator for ('oconttts. 

The disintegrator (Fig. *20) is largely used in €eylon and 
other countries where coconut^ are grown. It grinds by 
percussion, the material being introduced at the peri})hery 
of the drum, where it falls on to the end of the beater, which 
rotates at the rate of about 15 feet per minute. Disintegra- 
tion is effected either by this contact or else by the impact of 
the material against the toothed internal wall of chilled iron 
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enveloping the upper part of the drum or the steel sifting 
rods at the bottom. The manufacturers, Messrs. Kose, 
Downs & Thompson, of Hull, emphasise the difference be- 
tweep this mill and those grinding by friction between iron 
plates revolving at high speed. The beaters of the disintegra- 
tor move at a uniform distance (1 inch) fro)n the walls of 



Fici. IG. — Cotton-seed decortieator. 


the drum, (whether the material is to ])c finely ground or 
merely granulated), and pulverise by beating with a fiat surface 
instead of grinding between two corrugated-iron plates, as in 
ordinary mills, which have to be set closer in proportion as 
the material is to be more finely ground, whereby increased 
friction results. Grooved plates are, moreover, unsuitable 
for pulverising, being only capable, even if enormous power 
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be applied, of granulating the material, but never of convert- 
ing it into a fiife powder. The capacity of the disilitegrator 
varies, with the size, from 10 cwt. to 4.] torfs per hour. 

• Stamps and Kdc^k Bunners. 

Formerly ordinary millstones or stamps were employed 
for preparing oil seeds and fruits for the press. The stamps 
consisted of a trough in which the material was placed and 
subjected to the concussion of a row of stamps, rising and 



Fig. 17. — Hand-power decorticator for castor-oil seeds. 


falling at regular -intervals, Efnd so gradually reducing the 
mass to a meal of greater or less degree oi fineness, a certain 
amount of oil being at the same time expressed by the con- 
cussion of the stamps. 

Subsequently stamps were replaced by edge runners, which 
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ground without concussion, and thereby prevented the pre- 
mature expression of the fat or oil. The ^lrrangement of 
these runners is ^hown in Figs. 21 and ‘22, the fonner being 



Fu;, 18. — Coconut breaker (\iewe<l from al>o\e). 

fitted with overhead driving gear, and th<; latter driven from 
below. The choice of these two methods of arrangement 
will depend on the space at disposal, there being no difference 



Fig. 19. — Coconut breaker (front view). 


in their influence on the quality of the produce, since the 
pressure is not exerted by the driving gear, but only by the 
weight of the stone or metal runners. 
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The final grinding of tlie seeds or disintegrated fruits is 
effected by 

Ckushing Rollers. 

The arra<ngeinont of crushing roller mills is indicated in 
Figs. 2.1 and 24. A large iixm rt)ller A, eihier smootli or 
slightly grooved, ol some 4 feet in diameter and 16 inches in 
width, is actual(Hl by a motor. A sccamd roller B of tht^ same 
width as tlu' first but smaller diameter (about 12 inches) can 
be adjusted by screws to approach or recede from tlic face 
of the larg(^ roller. The fet'd hopper C is fixed over the 



Fift. 20. — l>i.siiitoj»rator for coconu.*. 


rollers, and contains a grooved roller T), worked from the 
axle of A by a driving belt outside the liopper, and serving 
for the regular distribution of the seed to the latter. The 
feed is regulated by an adjustable board E. SeVapers FF, 
kept in position by weighted • levers, serve to remove the 
adherent meal from the rollers. 

Usually the rollers are adjusted so as to completely crush 
the seed falling between them, and deliver it as meal to the 
receiving trough below. It is, however, absolutely essential 
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that the seed should have been previously passed through a 
properly constructed Sorting machine to remove any hard 
bodies (stones, e*tc.) which might easily damage the rollers 



Fig. 21. — Ordinary edge-runner seed mill. 


and necessitate their being re-turned in order to be of any 
use. 

There are various modifications in the arrangement of 
•crushing mills, chiefly relating to the number of rollers, 
which depends on the amount of material to be treated, 
on the size of the works. The breaking machines serve not 
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only for grinding the seed but also for re-grinding the cakes 
of meal from ^he press, and prepare them for tlie second 
pressing. Disintegrators are also frequentfy used for break- 
ing up the^ oil cake, on account of their enormous capacity 
and the fine meal thej'^ produce. 



Fig. 22, — Pldge-ruinitM' seed mill (Atiglo American pattern). 


Highly elTectivo roller mills for seed (.rushing are shown 
in Figs. 2() and 27, These mills are provided with three pairs 
of rollers, and are chielly used for grinding palm kernels and 
ground nuts. The two upper pairs of rollers are grooved, 
the lowest jiair being smooth. On the othe^ hand, for 
crushing linseed, coprah, and other oil fruits, mills with 
smooth^rollers are* used ; thesu must, however, have a soft 
surface. For this purpose the pattern shown in Fig. (one 
or two pairs of adjacent rollers), or else that given in I'h’g 25, 
is employed. 

The seed meal prepared in the foregoing manner is next 
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subjected to cold pressing, if intended for the production of 
finest quality alimentary oils, without any further treatment. 
For oils of lower quality the seed meal is warmed before 
pressing, in^^order to liquefy the fats and oils and facilitate 
their e'xtraction in the press. Formerly it was customary to 



perform this heating in a very primitive manner in iron pans 
heated by direct fire or hot water, a method which exposed 
the meal to various contingencies, particularly the risk of 
overheating. On this account it not infrequently happened 
that instead of clear and agreeably flavoured oil, a product 
of decidedly empyrcumatic taste and smell w^as obtained. 

It is only recently that special * 

Seed-heating Pans 
have been introduced. 

These appliances are of very simple construction, as is- 
shown in Fig. 29. The vessel cc, which has a highly con- 
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cave bottom, is sarrounded by an outer flat-bo ttorned jacket 
aa. At the cenfl’e of the cylinder C is an axis p, sifpported 
at m, and carryin^^ arms II for stirring up thef contents of the 
pan. The warmed seeds are drawn out through an opening 



Fig. 25. -Seed crusher (Anglo-American pattern). 


at the bottom of the cylinder, which is closed by a% shutter k. 
Steam is admitted via/, and the condensed water run off at e. 

As will be seen from the sketch, one side of the pan rests 
on brick setting, the, other side being conveniently supported 
by an iron leg r. In practice a number of these pans ara 
placed side by side, the stirrers being actuated by gearing oi> 
a single shaft suspended from the ceiling. 
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The size of the pan c depends on the capacity of the 
press ; if is not advise&ble to have the pan ^larger than the 
'<5apacity of each' press. 

As soon as the contents of the pan are sufficiently heated 
3, prdss bag is .held before the opening at the side of the 



Fig. 20. — Crusliiiig rollers for palm keruols and ground nuts. 


'Cylinder to catch the hot mass when the shutter is removed, 
the pan being quickly emptied by the action of the stirrer. 

An improved heater is depicted in section in Fig. 30, and 
in ground plan in Fig. 31. * It consists of two cylindrical 
<;hambers A and B, resting one above the other, and each 
surrounded by a steam jacket. The inoal to be warmed is 
placed in the central chamber, and steam is admitted at E, 
the exhaust steam and condensed water escaping at F. 


installation^ t)F OIL AND FAT WORKS. ITS- 
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Two pairs of stirrers are fitted on to the axle G for mixing 
the meal in a uniform manner. The Operation is begun by 
filling the chamber (closed by the lid T) witS the meal to be 
warmed, which is allowed to remain for about ten minutes, 
the stirrers meanwhile making cKK) to 850 rwvolutions* By 



Fro. 27.— Roller mill. 


opening the slide L, the warmed meal is allowed to fall into- 
the lower part of tlTe apparatus, where it remains until trans- 
ferred to the press ^bag. In order to fill the latter without 
risk of burning the men’s hands by the hot meal, wooden 
boxes M, large enough to hold a sackful of meal, are fixed 
under the outlet, and are fitted with a slide at the bottom. 


In the bags the workman holds the mouth under 

the valve of the box I\?[, opens the lower chamber by drawing 
the slide L, and allows the meal to run into M until the 
■latter is full, whereupon he closes L and opens .the valve in 
JVI to let the m»eal run into the bag. The apparatus may be 



Fig. 28 . — Two-pair roller mill. 


conveniently modified by making the upper chamber con- 
siderably smaller than the lovver one, which is not so much 
used for warming; so that by keeping the apparatus con- 
stantly at work a stock of warmed meal may be accumulated 
in the lower chamber, which may be drawn upon for the press 
.at any minute. In such case a narrow pipe may be attached 
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to the storage chamber for removiii^^ any oil that may run 
from the meal, conveying it into a vessel underneath. 

Fig. ‘S'l shows a heating pan with a st*eam cake mould, 
and anotl^er form of heating vat is presented by Fig. 33. 
This latter is jacketed, heated by steam,, and fitted with 
removable stirrers, steam and waste ])ipes, and a water tap. 
Sometimes these vats are stationed iinmediatelj^ above the 
presses. In works where the power i.^ supplied by water or 


P 



by petroleum or gas motors, and wlieio eonseipiently no 
steam is available, tbe vats may be arranged for tire heat. 

In the extraction process this j.)reliminary warming is, of 
course, dispensed with, the seed mf‘al being filled direct into 
the extractors. 


Oil PrEssFs. 

The cold or warmed seed meal is next delivered to the 
press, and for this purpose is packed in either press cloths or 
bags, in which it is laid between the plates of the press. 
The cloths as well as the bags must be made of a very 
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strong textile fabric, capable of withstanding, without break- 
age, the ^highest pressiJre to which it may fm exposed. At 
the same time ft must be sufliciently porous to allow the 
passage of the liquid, without being too absorbent. As a 
matte! of fact it*is quite impossible to find a single material 
combining these two qualities with any degree of perfection ; 
the best results are obtained by using a very closely woven 
cotton cloth, and enclosing it, to prevtuit breakage whilst in 
the press, in a close horsehair cloth. It will he readily appre- 



Elci, 30. — Improvod hoatinj^ pan (scotion). 


ciated that the manner of handling the press bags and cloths 
will greatly influence their durability, and, for this reason, 
care should be' taken not to apply the pressure suddenly, but 
only by degrees, until the highest power of the press is 
exerted, in order that with ^ the gradual increase of the 
pressure the compression of the fatty mass may be effected 
progressively. Actually the cloths will burst only if the 
Compression be applied too suddenly. 

In order to avoid the loss of the fatty material absorbed 
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by the bags, they arc used over and over again until the}^ be- 
come defective,* the oil with wliich ^hey are impfegnated 
being then recovered by extraction or by bailing for a long 
time in a weak solution of alkali, which saponifies the fat 
and leaves tlu; cloth clean and in a fit conditio, i to be retired 
for further use. Press cloths and bags may be supplanted by 
special appliances, fitted into the press, which will be referred 
to later. 

Naturally the construction of the oil presses is an im- 
portant factor, influencing the profitable woi'king of a factory. 



• Fi(}. 31. —Improved lioating pan ({'round plan) 

The chief considerations are that the [rre^. should be able to 
yield a maximum amount of fat or oil With a minimum of 
power in the shortest time. The earlier presses were far 
from fulfilling these conditions ; it is to the progressive de- 
velopments in mechanieal technology that the efficient presses 
now at our disposal have been evolved. 

The presses employed in the«:nl industry may be classified 
as — 


1. Wedge presses. 

2. Hydraulic presses. 
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C 

The latter l)eing divided into — 

I 

(a) P?Ln presses. 

(h) Trough presses. 

(r) Pack presses. 

• {(1) Patent hydranlic presses. 

(e) Pin^ presses. 

( /’) Horizontal ])ress(is. 

The \ved,i^e presses constitule the most ancient and primi- 



Jh’in. IJ'J. — Ih'jitinf; ]>an with sicaiii cake iiimild. 

tive form, jind are found evtai nowadays in many oil works, 
notwithstanding their numerous drawbacks; new (istahlish- 
ments, however, would scarcely he fitted with apparatus of 
this descri])tion 
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Wkd(tK Presses. 

Wedge presses (Fig. 34) consist o*f a pcisrn-shaped box, 
the walls of which arc formed of strong cast-iron plates, and 
specially strengthened to resist powerful pressure. In either 
side of the box perforated press plates ,j and*// are arranged, 



Fk;. IL'jirnit; \at. 


and, ilic mnal ]>t'in^ placed ii^T-wi'en them in a liaij, the 
wed^L^os are insert(*<h Distinction is made in ordimu’v wed,<:[es 
])etween tlie drivijii^ ^'ed^n' r and the loose or “ sprin^^" wed^n‘ 
h. The loose wc'd^^e is first placed in the ])osition it oCL^ipies 
in the drawin.ij:, whcj'e it is -held ])y a cord, and then the 
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driving wedge c is inserted and driven home by the head of, 
a stamping machine, the compression of tlie meal j, between 
the press plates* thereon ensuing, forcing out the oil, which 
flows through openings below the press plates into a collect- 
ing frough. , 

The wedge is struck by the stamp head so long as oil 
continues to run, and the press may be left for a very long 
time without the pressure decreasing. To empty and refill 
the press the w’edge b has merely to ])0 driven in by a few 



n. 


Fig. 84.— Wedge pr<‘Rs. 

blows, whereby the pressure is completely relieved. All the 
old-fashioned oil mills were fitted with stamps for comminut- 
ing the seeds, and the wedge presses were set iij) l)y the side 
of the stamps, so that the latter could bo used for driving 
home the wedges, as described. 

IIvDRArLic Presses. 

These presses are of great importance in factory work on 
account of the high pressure they yield with a small con- 
sumptiori of power, besides being easy of attention. 

They are based on the principle of the regular transmis- 
sion of pressure by licpiids in closed cliainbcrs, and consist 
of two separate parts, the press proper and the pump. 

The former is composed of the press plate, terminating 
below in a piston or ram which moves in the cylinder in the 
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enclosed base' of the machine; the head; and th^ pillars 
(usually four) connecting the latter with the base. On the 
lower portion of the press is also situated the valve forming 
the connection between the respective cylinders of press and 
])ump. • * 

Ihe press pump is of the plunger type, with two pistons 
of different diameters, the larger stopping automatically at 
a])Out twenty indies of pressure, whilst the smaller continues 
working until the desired ])ressure is obtained. The mini- 
mum pressure varuis lor each pump, the automatic opening 
of a safety valve jux'venting the maximum being exceeded. 
The pressure from th(^ piini]) is evenly transmitted through 
the liquid -water, glycei.a, ora mixture of both — and con- 
necting valve lo the liijuid in the cylinder containing the ram, 
exerting on the latUn- the same effect per unit of surface as 
on the same unit of the ])ump piston. Directly the desired 
prtjssuro is reached, the stopcock is closed, so that the pressure 
on the ram may not be reduced by any leakage in the pump. 

To empty the jiress a ond tap is opened in the inter- 
mediate valve, the liquid returning to the pump chamber 
witljout passing through the cylinder. This procedure pro- 
tects the* valve in tlu‘ press pump on the one hand, and on 
the otlujr allows the same hijuid to be u al again and again, 
without any rn^ed of renewal except the si.iall (juantity lost 
by leakage. 

Hydraulic presses are employed of either vertical or hori- 
zontal form, the first being the most extensively used. For 
pressing oil it is usual to arrange a number of troftgh-shaped 
press plates, one aliove anothei^, so that the bottohi part of 
each trough presses the seed meal in the trough immediately 
below, thus forcing (,)ut the oil, which is collected in a common 
channel. In warm pressing, provision is made for lilt cir- 
culation of steam around eaqh plate, by means of movable 
pipes for admitting the steam and removing the condensed 
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water. , Where several presses are coiitaiijed in the one 
room, a single ])iunp will serve for producing the pressure, 
but where they are st‘parated in different rooms, accumu- 
lators^ may be used with advantage. 

1'an riu:ssi:s. 

One of these presses is shown in Figs, d-*) and d(), in front 
and side views, tln^ latt(‘r in strtion. The hydi’aiilie press, 



Fu'j. 35.^ — ITydraiilic pan pivss Fra. 3(i. — Ilvdranlu* pan pross 

(front view). (side mow and section). 


consisting of the press cylinder A and ])iston !>, is fixed be- 
tween Iwcy columns, on which the troughs K slide by means 
of rings. The troughs canV solid iron jilatcs, and arc sur- 
rounded below by channels dd for collecting the expressed 
oil. 

The pans G, containing the seed meal, are jacketed, the 
inner walls being perforated at the top by a row of holes 
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running all round. Th(‘se pans are filled with the meal, 

over which a horsehair cdoth is laid, jtnd when the press is 

» 

in work the troughs K are forced into the pans G, the oil 
llowing out. thrcui^h the said holes and collecting in the 
channt'ls (Jd. WJien the operation is finished^ the* pressure is 
discontiniK'd, wh(‘rt'U])()n tlu' ditlei*ent parts of the niacliine 
•assnnie th(‘ positions indi(*ated in the driwing. d''lie pans G 



— !f s = 


!? - \(‘t uiiiiilaloi loi ‘'ii]>i>l,\ li}«lriiuiu' jirub-'C'-. 

an' renio\ed to (he tahh-, and re[)hKul . y i'IIk'Vs filU'd with 
nujah so that tlu' time the pre'^-^ is ^tandnnt idle is reduced to 
a ininimuin. 

ddie enij)loyin(’nt of accuniuiators pieseiits ])articular 
advantage's for the* n'gular woiknig of ]i\drauhc presses, and 
tliey an' Y(‘ry fie.pientiy nsc'd lor this ])ur]>ose. 

Two of lh('se atfcC'umulators* a,r<‘ de})icted in Pigs. d7 and 
dS, the foi'nu'r hc'ing an Phiglish nuxlel, and those m Ihg. dt) 
representing a tv[>e*of combined accumulators, oiu' hu' high 
and the other for low jiressure. The high-pressure at^mmu- 
lator lias a steel piston, tlnU of tlie other being of chilled 




i Fia. 38.— Aocuniul.a,turs. 

The oil press made by Lobrec of Dritheld is a so-called 
pan press with four platforms, and makes a tongue-shaped 



185 


INSTALLATIOK* OF OIL ^ND FAT WOKKS. 

•cake. It is of great strength, being constructed offcast and 
wrought iron, and has a press ])lungef 14 inches in diameter, 
-easily detachable for repairs without taking the press to 
pieces. Tt.is tested to 800 tons pressure, but only worked 
up to 180 tons, which is eciuivalent to ^jme 154 atmo- 
spheres on the cake. 44ie plates for carrying the seed 
• are of strong sheet iron, g^rooved inside and surrounded 
by a rim of lelt to enclose the nuial ; fitted with handles 
on the longer sides and fastetied together by leather straps, 
like hinges, from the op[)osite ends. In tliis manner the 
tearable press el(41is are dispensed with, tlie meal can be 
easily filled and tlu‘ pressed cakes as easily removed, whilst 
the oil has^free outlet. The cakes are very firm with sharp 
edges. The piimj) serv(‘s six ])ress(is at a time ; one of the 
plungers is inches in diameter, the other 8^ inches. At 
the outset both work togetlu'r, closing the press quickly, but 
subsequently the valve of the larger ])lunger opens and the 
whole of the work is assumed by tlie smaller one, until the 
opening of the valve shows that the limit of working pressure 
has been attained 


vUkf Mofloixo Maciiinfs. 

The moulding pressi.s for the '-ruslied seeds serve to 
compress the loose ground material into tlie smallest volume 
possi])lc without forcing out the oil. For tins work steam 
suffices to produce the requisite pressure, lly means of this 
process of moulding, the oil presses can he charged with a 
maximum amount of material, whereby their efficiency is 
raised to its highest limit. The object of moulding is there- 
fore to economise time and power, which would be wasted 
if the material were compressed by the hydraulic press 
iilone. 

The moulding presses are worked as follows : — 

The milled seed is fed into the hopper either by hand oi 
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i£ warmed, from the outlet of the lieating pau.^ The feed box 
is then drawn over an *openin^ in the slide, through which 
tlie meal falls on to a press cloth spread over an iron table 
resting on a sliding frame. The slide is then lifted up, the 
material enveloped in th(' cloth and piishtMl, frame and all, 
on to the pressing table. Contact is tlu'rehy made with 
the hwer of the throttle valve admitting steam to the 
cylinder ; the piston rises and jircisses the material on the. 



Frc, H9, — C’tiko niouldnig prt'ws. 


table against the upper plate*. After tlu* pressure has been 
continued for a few seconds, tlu* st(*am is released by opening 
the exhaust pipe and the press table sinks ; the slide is again 
lowered, the iron plate carrying the cakt*. drawn on one 
side, and flie latter transferred to the oil press. Jly the 
exercise of a little skill on tlu,' part of the attendant in serv- 
ing the moulding press, the hydraulic press can b(i charged 
in a few minutes, so that one moulding press can be made to 
serve six oil presses. 
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Ha^dtiaulic Pkessks for Poprah and Palm Kernels. 

^ ■% 

The press shown in has a working pressure of 

about 2 } tons to the square inch. The press cylinder is 



Fja. 40. — Hydraulic* press for round eakes. 

made of cast steel, and the piston and pressing pan for hold- 
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ing the |ruit arc both of chilled cast iron, the latter being 
-square in section and grooved at the sides and bottom. The 
grooves in the side walls arc vertical, those at the bottom 
running towards the discharge pipe. The waljs are lined 
with a steel phite, perforated with tine holes, and keyed 
by a pair of wedges to the edge of the pan. When the pres- 
sure is removed the descent of the pan automatically releases' 
the wedges, which can then be taken out by hand. The 
press piston forces the pan upwards against the licad, and 
as soon as the operation is linished the piston is released, th(‘ 
head is slid on one side? and the cakes taken out of the pan* 
The press cakes an' built up in sevc'ral layers by the aid of 
a' mould, so that all are of e(jual size, and a flatj.)r grooved 
plate is laid ])etween each two. Twelve Ciikes foruL tlie 
charge, each of vvhicli is reduced, in ])rcssing, to a thickness 
of about four-fiftlis of an incit. (.’an'- must Ix' taken lliat th('. 
meal is spn'-ad evenly in tin' ])ress, to ensure equalisation of 
pressure and rc'gular sized (*akes. The* whole operation of 
filling, pressing, and eiiiptving the press requires from thirty- 
five to forty iinniihis, wliicb allows, when the workmen are 
fairly quick, of thirty-three pressings per day of twenty-two 
hours, the \^ofk being continuous. The capacity of<;he press 
is about 2k cwt. per hour or tons per twenty-two hours’ 
day. 

A hydraulic oil press, making round cakes, is given in 
Fig. 41, This works m a similar manner to the one just de- 
scribed, and has the advantage over the box presses in that 
the operatiiDn of releasing the wedges and frame is dispensed 
with, press may also be worked at a more rapid rate, 

since whilst one charge is being pressed* another strainer is 
Jbeing filled with meal. The press head is fixed, the strainer 
being ^removed on to a table or platform for filling and 
discharging. This vessel is a cylinder of wrought steel, 
perforated with bored conical apertures of about of an 
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inch in diameter. The strainer is surrounded by a jacket 
which prevents the oil from spurting about. In smfcfll presses 



Fig. 41. — Hydraulic press for tioprah and pali^i kernels. ^ 

the cakes are discharged by hand, but for large presses, the- 
strainers of which are movable, a discharger (Fig. 4‘2) is used. 
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• • 

For the first pressing of juicy fruits, such as olives, etc., 
the press shown in Fig. 43 is used. •IMie fruit is packed in 
mat baskets which are laid cfti the table of the press, and the 
oil coll(‘cts in a cliannel in tlie table, whence it flows into the 
receiving vessel. ^ 



Fr<., 1 >. I’n'limin.iry for oil friiiU 

Tb(' iK’W ])]’ess sliown nt rb’g. IJ pos.-^('sseh the® following 
d(‘cided advantages *ovt'r those of ordinal*} eonstriiclion : — 

1. Fasier and ijuiciker to serv(‘, and yield inoiv oil. 

!2. Fo expensive pri'ss e.Jotbs are required. 

3. Produce line, (A-enly }u*essed cakes whic'li do nut need 
to be trii limed. 
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4. Very durable without expensive wearing parts. 

Thesfe presses are arranged as follows : Four, six, eighty 
or ten wroughFiron or steel 'rings are erected one abovo 



Fig. 44. — Hydraulic box press. 


another in the press, each of these having a movable bottom 
of steel pierced with fine holes, and between every two rings 
a cast-iron or cast-steel plate is-laid, the upper side of which 
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is grooved, but the under aide smooth. To these plates, 
which are inserted between the columns of the press, are 
attached iron rails on which fhe press rings* ai’e suspended, 
thus serving as guides for the insertion and withdrawal of the 
latter. In addition to this, each plate is sL/rounded •by a 
channel for catcliing the expn'ssed oil. The filling of the 
jiress is a simple operation. On the perforated bottom of 
each ring is laid a caiver of plaited horsehair, wool, or felt, on 
which the meal is s[)read and covered with a horsehair cloth. 
When tlie rings are all filh'd [»ressure is ap[Tjied, forcing the 
grooved ujjjx r surface of each filate into tlie ring above, and 
thereby causing tli<^ oil to flow out through the liorsehair 
clolh, tlu' ])erforat(Ml sie( ) plah* and the grooves of the presif 
plate, into the oil channel. 

If the regular flow of the oil downwards from the whole 
surface of tin; cake is (uisun d, then the oil, having only to 
pass through the thin layer of meal, runs away (piickly and 
without difliculty, h aving behind a very evenly pressed cake 
of regulai* outline : on ihif account tin* edges of the cake, 
containing, as they do. no moi’e oil than the central portions, 
do not need to he tiimmed. In pr(\sses (or making specially 
large cakes, the rings ari' too heavy to lift out. (\)nse(]uently 
these pres^(',s (l"igs. do and 4h) are fitted with a double set 
of slid(‘s and extra rings, so that as soon as the press has 
been emjitied by sliding the rings out, another set of full 
rings is pushed in ])Iace frilm the other side, thus rendering 
the work continuous. 

S(]uare and trapt*zoidal cakes can also be produced in 
these press(‘s, by substituting press hoxi^s of suitahlij form in 
place of the rings. S^eain or hot^water heating arrangements 
are provided with ail these presses, so tliat each plate is 
warmed, and as eaclf cake rests between two hot plates the 
warmth is evenly distributed through it, thus producing re- 
sults unattainable hv any othel' system of pressing. In order 

13 
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Fig, 45. — Hydraulic ring press. 
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that the rings may be charged with meal to their fullesi 
capacity, a filling machine is supplit^d, by means^of which 



eight rings can bo filled with compressed meal per i^iinute, 
the quantity of meal in each being 20 per cent, more than 
could be packed in by hand. Heating kettles are also sup- 
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plied alon^ with these presses, one of which will serve fifteen 
presses. They are, howhver, only used in large works. The 
presses are constructed to work at 800 atmospheres pressure 
and over, and the cylinder, columns, and bosses are of cast 
steel. 


lIOKIZONTAIi PltESSrs. 

In Figs. 17 and 4S the arrangement of a large four- 
cylinder horizontal hydraulic press is displayed, Fig. 4S 



Fig. 48. — Horizontal four-cylinder press. 


showing the side view (the right-hand side being in section), 
and Fig. 47 the ground plan. By attaching suitable supply 
pipes all the rams can be actuated by one pump, and pro- 
vision Jis also made whereby the rams can be drawn back into 
the cylinders by the aid of the pump when the pressure is 
removed. 
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The arran^^emorit of the pressing chamber revealed 
in the right-hand portion of the drawing. The press bags, 
which take the form of flattened prisms, are suspended freely, 
each bet\^;ecn a pair of iron plates, the expressed oil draining 
from below into the collecting pipe by mean's of two inclined 
planes of iron. The arrangement of the presses is such that 
• whilst two of tlicm, in diagonally opposite positions, are 
pr(‘ssing, th(‘ other two arc being refilled, only two men being 
required to a set, (‘ac*h man attemding to the two presses at 
his own end of the machine. While the ram of the one press 
is being forcaal forward, that of the otlier is being drawn 
back ; mean while the workman takes out the bags containing 
th(‘ pH'Ssed H'sidue from the latter and re]>laces them \^th 
bags tilled with meal. 

Olivi-: On. Pm.ss wi'iiniui’ Setting. 

This press, with a-ttached pump, manufactured by T\ose, 
Downs Tliompson, of Hull, is intended to replace screw 
presses for various purposes and is suitable for expressing olive 
oil. The pump and press together form a compact machine, 
which does not require' an\ tc'chnieal knowledge in fixing. 
^Phe wdighl of tlu' press suffices to impart sufficient stability to 
the pump without the need of a special setting. Great care 
is hestowt^d on their eonstruction, ilie cylinders of the 
larger jiresses being of ^t(‘el, and the pnmps, of which there 
are two, of gun-metal. 

Improviu) hixpoivT Presses. 

The above-named firm aj^so makes an oil prSss in com- 
bination with a heating kettle and colk'cting tank for the 
expressed oil. ft. occupies a space of about feet square, 
coiisumtis about 11 Ih. of coal per hour for heating tlnj engine 
boiler, and can be attended.to by one man. Of course a seed 
crusher is also l equired. This apparatus is suitable for ^ 
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treating l^inseed, rape, sunflower, gingelly, sesame, mustard, 
poppy, and niger seeds, decorticated and undecorticated 
cottomseed, Chinese peas, castor-oil beans, sin, moha, curdee, 
jugne, khooras, ground nuts, coprah, lumbang, palm kernels, 
and olives. When the pressing is finished in one section, 
the tap merely requires turning round to ])ut the other press 



Fin. — Hydraulic pre^s wiyi movable box. 


into gear. The pump for compressing and also withdrawing 
the liquor in the press cylinder can he kept going without 
interruption, the apparatus, if properly handled, being capable 
of accomplishing a large amourft of work. The press chamber 
can be warmed by steam to prevent the meal from cooling 
down during the process, and the whole oUtlit can be worked 
by steam (or water). The kettles for heating the meal 
should naturally be set up as near to the presses as possible. 



Fig. 51. — Batlery of four*Aiiglo-Aiiierican pressc^^ on wrouglit-iion lank for the 
reception of tlie oil. ^ 


but little from each other in external ap])earance and manner 
of arranging the combination with the subsidiary appliances 
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(such aSf pulverising machines, heating pans and the like). 
The essential points in all presses are that they shall allow 
of the application of suiheient j)ressure to force out as much 
oil from the seed, etc., as possible, being at the* same' time 
strong enough Vo withstand this pressure. Th(^ selection of 
a system will depend on the nature of the oil fruit or s(T^d to 
be treated, and the conduct of o})erations generally. 


Installation of Oil and Fat Works. 

Tn the following pag(‘s will b(‘ described a nuiiibcu* of 
installations for the extraction of oils and fats, which are 



exported from Kngland mainly to the (-olonies, and which 
are noteworthy by reason of the intelligent arrangement of 
the various subsidiary machines and the economy of space 
effected. These installations jire particularly adapted for 
small works. 
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The “ An«[lo-Ainericaii ” oil mil] displayed in action in 
Fig. 52 exhi})its the ordinary systeni of j^rranging an oil- 
extracting installation, larger establishments being simply a 
multiplication of tliis unit, including as many as eight presses 
or even more. It is capable of treating }*5 to 18 cwt. of 
linseed, or other small oil setjds which require only a single 
• pressing. The pressing room occupies a space of some 12 
yards with a h(‘ight of 16 to 17 feet, and the machinery 
requires a motive power of 46 h.]). An ^installation may 
consist of any convtuiieiit number of such units, each 
additional one n^quiring a further 35 h.p. 

The systeni of working can be easily understood from thj 3 
sketch. T^lie sei'd passes through the rollers B; and after 
crushing is transferred hy the elevator ]) to the heating 
pan Vj. f'rom this apparatus it passes on to the moulding 
maidiine C, wlnu’e it is measurid, moulded, and sufficiently 
compresst'd to lie introduced into the press H. The cakes 
aft(U’ h'avingtlui press arc trininu‘d to suitable dimensions in 
a machine, the trimmings being ground to meal in the edge- 
runner mill J and returned to the lieater Iv The presses 
stand 111 a tank into winch the expressed oil Hows, and whence 
it can hCi pumped into a storage tank. The advantages of 
this installation an^ ; — 

1. A saving of 20 pci* cent, of motive power as compared 
with other systems. 

2. Great economy t)f space. 

3. Improved appearance and impression of the cakes, 
which have un<hu’ this system a better surface •and better 
fracture than in those where^the seed is grounc? by edge- 
runners. 

4. Increased yield of oil. The average residual oil left in 
the cake is in the old systems lO.i per cent., whereas this 
method it is reduced to abqut 7 per cent., which therefore 
implies an increased yield of 3.] per cent, of oil. 
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5. Assaying of 50 per cent, in the service of the«»presa 
room. 



6. *^ A saving in press cloths. 

7. Keduced weight of machinery per unit of material! 
treated. 
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8. The system is applicable to all oil seeds and nijts. 

9. Horsehair covers are dispensed with. 

10. The whole of the machinery being driven by belting, 
a considerabljG economy in driving results, as well as a simpli- 
fication of the apparatus. 

Thk Colonial Oil Mill 

of Kose, Downs tfe Thompson (Fig. firi) is suitable for linseed 
and other small see ds which require only a jingle pressing, 
and is capable of treating 7 to 8.} cwt. per hour. It occupies 
a space of some 12.J by 5i yards, weighs about 25 tons, and 
can be worked by two men. 

The mill, consists of an iron foundation, on W^hich the 
following parts are mounted : — 

A. Vertical steel boiler, ofi inches in diameter and 96 
inches high, in three sections, with a inch jacket and 
walls inch thick. 

B. Vertical steam engine. Diameter of cylinder 8 inches, 
stroke 12 inches. 

C. Mill for grinding the seeds. 

A w^orm for carrying the seed to the elevator E, which 
communicates wnth .the heating pan F, provided with 
mechanical stirrers; the cake moulding press G attached 
to Next to G stand two hydraulic presses H, worked 
by the pump J. Tlie cali^> trimming maciiinc is set above 
the moulder. 


Anglo-Amekk'an Unit Oil Mill. 

This combination* is adapted*for the treatment of linseed 
and other small seeds only needing a single pressing, and has- 
a capacity of 15 to 19 cwt, per hour. It occupies a spa^je of 
12 by 10 yards, and weighs up to 63 tons. Three men are 
required to work the mill. 
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Thp installation consists of the usual pumps, presses, 
trimming machine, edge-runner mill, heating pan, moulder, 
elevator, and roller mill, together with the steam engine, to 
supply the necessary motive power. 

In setting* up the engine there is no need to attach it to 
the walls of the buildings by braces, neither does boiler or 
engine require any setting or brick chimney shaft. The!>e 
two machines arc of the type exteiisively employed in India 
and the Colonies, for tea plantations, gold mines, and similar 
objects. The weight of the heavy machinery, amounting to 
about 30 tons, is utilised in the support of the intermediate 
motion, consisting of a single shaft from which the power is 
transferred to the machinery by pulleys and belting. 

The mill rests on a foundation of stone, bricks set in 
cement, or concrete, and can be enclosed in a building of any 
convenient light material. 

C/OMBINATION “ hk'ONOMK’ ” OlL MlLL. 

This mill is specially designed for pressing seeds in as 
rational a manner as is possible, consist! uit with cheapness. 
'The size of the installation corresponds to the requirements 
of landowb’^rs, manufacturers, and others who use oil or oil- 
cake or deal therein in the Colonies, India, or any other 
oil-producing country, since, by the erection of a mill of this 
class, seeds can be ground at the place of production, the 
products being immediately available for use or sale. 

4'he machinery throughout is fitted with the latest 
improvements, the entire installation working as economically 
as the Xirgest and most perfectly fitted modern mills. It is 
shown in Tig. 55, and constitutes the simplest and best 
arrangement hitherto designed, occupying a space of only 
by ^ yards, inclusive of the room taken up by the engine and 
boiler. All the xiarts of the jnstallation are easy of access, 
-and the whole forms a self-contained mill, independent of 
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fastening or attachment to the walls of any buiiding^ The 
whole of the machinery is driven ])y wheel gearing, and is 



mounted, along with the engine, on a massive iron founda^ioit, 
an arrangement ensuring gieat* stability. 
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As a result of a special patented arrangement of the 
roller mill, heating ^pan, etc., the worms, elevators, etc., 
for transporting the seed are' dispensed with, thus reducing 
the cost of the apparatus, at the same time economising 
motive power /md diminishing the number of wearing parts. 
Usually the grinding mill is fitted with a wooden feed 
hopper, but if an elevator is preferred this (jan be fitted at 



Fio. 55. — Combined “ Economic ” oil mill. 


small extra cost. The system of warming and moistening 
the seed^in the heating pan is effected by an improved method 
ol jacketing the pan and l)> the use of a steam spray. The 
patent pulverising mill for the cake cuttings, which works in 
conjunction with the trimmer, is highly practical, grinding 
the scraps rapidly into a fine meal which can be at once 
.returned to the heater. This dispenses with the heavy and 
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-expensive edge runners previously used, and tiiereby effects 
a considerable saving of power. The capacity of the appar- 
atus for linseed or cotton st^ed, ’^hich under this system 
require ohly one pressing, is 7 to 8 tons per hour, according 
to the thickness of the cakes. In the case of^eeds reqifiring 
to be pressed twice, the output is reduced' by one-third to 
^ne-half. Only three men, including a fireman, are required 
for attendance on the machiiuTy in each shift, whereas in 
other systems of the same capacity twelve or oven more are 
needed per shift. 

In the drawing, Fig. 5.5 — 

A represents the steam engine with vertical boiler, water 
heater, and feed pump. 

B is the* roller mill wiih five superposed chilled cast-iron 
rollers, 12 mclies in diameter and 15 inches in length, with 
axles of turned steel, wheel gearing, and feed hopper. 

C. The wrought-iroii seed warmer, witli steam jacket, 
insulating layer covered with sheet iion ; improved steam 
spray for moistening the meal ; stirrers, pressure gauge, and 
fc^ed and w’aste-steam ])ipos. 

Improved cake moulder wuth steam press, an auto- 
matically closing hopper situated below the hep ting pan, and 
two steel cake plah'S* 

F. Two hydraulic presses, each ft luing 14 cakes of 
27^ inches long by 11 inches wide, and weigh. ing 11 to 13 lb. 
apiece. The cylinders ait3 of steel, as are also the rams (12 
inches in diameter), the four columns and the solid wrought 
corrugated press plates. 

G. Improved cake trimmer with driving gear, six steel 
knives, spiral and steel scoops. • 

H. Patent pulverising machine with chilled cast rollers 
specially grooved foi>the cake cuttings, with driving gesy: and 
feed hopper. 

J. A set of hydraulic pre!?>s pumps, with cast-steel pump 




Fig. 57.— Ground plan of an oil factory building (Knabel). 

“ The actual factory building (Figs. 5b and 57) is 22 yards 
long, ^13 yards wide, and about 14 yards high, including the 
storage room above the ground Hoor, strongly built of rough- 
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hewn stone and roofed with slate. The floors of the work- 
rooms are of brick set flat in mortar ; ihe beams of the lower 
storey over the rooms B and^C rest on iron girders. The 
beams over the storage floor are supported by stays and pillars. 

“ A indicates tlie entrance hall wi'th step^ leading fo the 
upper storage floors, and B shows the p)ositiori of the oil mill 
proper. Tn this room the engine is situated at m, the seed 
crusher at q ; rr are a pair of oil mills, w the heating pans, 
and i) the hydraulic presses. C is the oil refinery, \) the 
boiler house and boilers, for supplying steam to the heating 
apparatus, etc., as well as to the engine. The latter drives 
the whole of the machinery, presses, mills, etc., and also 
pumps the necessary w^ater into the resiTVoir «above the roorii 
-B, ov<'r wdiich rooin the seed-scre(Uiing machinery is also 
situated in a S(‘parate chamber. B is tlu^ (u'lcake store. 

“ d’h<' oil store is underground, below the residence of the 
factory maniigt'r, and is lined wdth bri(;kwork and domed. 
Th(‘ manager's dwa'lling c.onsists of the hall a, with stair- 
case leading to the upper 'torey, the rooms hh, the chamber 
c and kitche.n d. On tin' h p floor is a large* gable chamber 
for the Meeommodation of some* of tlie permanent staff of 
workint*Ti. 

“In addition to tlfe entrance undc^r the stairs in the hall a, 
the oil store' can also be a})proacheo fi nn the outside for 
the trans])ort of casks, etc. Idle purified oil flows from the 
r(?fln(*rv through tinned i^p(?s into twa'i large tanks in the oil 
store. These tanks or reservoirs are lined with bricks set 
and })oiiited with hydraulic mortar, and are fitted with 
wooden lids. From these tanks the oil is filled in^o barrels 
for delivery.” ' 

“ Extpiaction ” MiCTHoi) OF Obtaining Oils and F^ts. 

The extraction of oil by means of solvents may b*e, as 

already stated, effected either completely or partially accord- 

14 
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ing to whether the seed meal is treated by this method alone 
without previous presfsing, or the cakes from tlie press are 
ground and subjected to a final extraction by solvents. All 
the solvents employed are very volatile substances, having 
the property of rapidty dissolving the fatty constituents of 
the seed meal, whilst leaving undissolved such bodies as 
resin, colouring matter, etc., and may be afterwards removed 
from the oil or fat ])y heat, with ease and rapidity, without 
leaving a trace behind ; at the same time they are readily 
recoverable by condensation. 1’he solvent must also he (^f 
such a nature that it will not impart the slightest taste or 
smell to the residual oil from which it has been separated ; 
in a word, it must leave the oil or fat in a perfectly pure 
state. 

The apparatus used varies according to the nature and 
boiling-point of the solvent employed- ' carbon bisulphide, 
canadol, benzol, benzine, sulpliuric ether, carbon totrachloridi^ 
Those allowing the work to be performed continuously, and 
wherein the loss of solvent is reduced to a minimum, must 
be regarded as the most perfect. 

One of the earliest forms of ajjparatus was made by Van 
Ilaeclit of Molenbeck St. dean, near Jhiissels. It consists of 
two upright extraction cylinders, dislillmg retorts, two con- 
densers with double coils, and two reservoirs sunk m the* 
ground to hold the carbon bisulphide, whicli is iirevented 
from evaporating by means of a su]>ernatant layer of water. 
The seeds are crushed in a mill and placed in the extraction 
cylinder, which is then tightly closed. Carbon bisulphide is 
pumped dnto the cylinder, and, when impregnated with oil, 
drawn out again and distilled in the retort by the heat of a 
steam coil. The residue in the cylinder after all the oil has 
been^ removed is heated in the same way and the solvent re- 
covered by the second condenser. 

The engine and boiler are completely isolated by brick- 
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work from the actual factory, in order to obviate tj;ie danger 
of fire, and the connecting pipes afe so arranged that the 
duplicate sets of apparatus can he combined if desired. 

Deiss’s Extuacting A7’rAKAT;US. 

This apparatus is displayed in ground plan in Fig. 58, 
and in section in Jng. 51). The chief parts are : a cistern A 
lined with hiad and st‘t in cemented masonry ; the extractor 
h ; C the condenser ; ]) tlu; distilling ai)paratus. After the 
su])stance to h(‘ treated is inserted in the extractor, where it 
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]’esls on a p(’rlorated false hottom ild, second perforated 
l>late d'(/' is laid ov('r it and the vessel closid. The carbon 
bisulphide is pumped up ^rom A l)y the pump hh through the 
]3ipe h into the extractor, entering below the false bottom. 
After the solvent has been allowed to exert its* action for 
several hours, the resulting solution of oil is transferred 
through the pipe a\o the still D, which is heated by a steam 
coil. The vaporised carbon bisulphide passes through nine 
pipes c into the large worm condenser, where it is re-liqtefied 
and returned to the cistern A by way of the pipe /. 

Carbon bisulphide is forced through the mass in the 
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extractor^ until all the fat therein is dissolved, whereupon the 
solvent remaining in B is run back into A, and steam intro- 
duced through b to dd, wherel)y all the carbon bisulphide 
present is vaporised and made to pass along with ihe con- 
densed water iiLto A, where the tw'o liquids separate in the 
pipe. To make the apparatus continuous, the extractor B 
should be duplicated. 

Vohl’s Extractou. 

This apparatus is designed for use with petroleum spirit 
of specific gravity O-GoO to 0-700, with a boiling-point of 



Fit;. .*)!>. — extracit^r 


about 60^ C., the extraction being cli'ected by tli(! boiling hydro- 
carbon. It consists (Fig. (iO) of a ^air of extractors A A, the' 
collecting and distilling vessel B, and condenser C. Idle 
extractors^ which are tinned inside, are surrounded by jackets 
hb of sheet iron, steam being introduced into the inter- 
mediate space through ddj and tlie condensed water run off 
through er. Heating coils// are fitted in the extractors, and 
are Connected wdth J and C by the tubes 7 /// and ii respec- 
tively. The extractors are Tilled through the opfinings kk, 
closed by lids in which debouch the tubes Ur nn, pp. The 



INSTALLATION' OF OITjtAND FAT WOlflvS. 213 

outlets tt are elosod l)y lids froui which project the tubes mi, 
unitiu^^ into tlie 23i])e X, termiuatinjr in the vessef B. The 
latter is jackcited, the inner *vessel T bein^^* of tinned copper 
and the* outer one J of cast iron. Steam is led into the jacket 
space through Y, and the condensed Water dyawn off tTirough 
Z. Hie tulles X and r/ are set in the co])per lid (W) of the 
vessel Y. Th(i condensing vessel C is conifiosed of a sheet- 



Fig. GO.x—Volirs extract. '!•. 


iron cylinder, filled witik water through a pipe H, and con- 
taining two copper worms which are tinned inside and con- 
nected w'ith tlie extractors. A disc of felt is Jaid at the 
bottom of the extractor, and a is closed by a wac^ of leather 
or felt. The seedf? to be deprived of oil are inserted through 
A* and covered by another disc of felt, pierced with a hole 
corresponding to fhe tube i. After screwing on thep cover, 
the taps ?nm\ v, and h are opened, o, q, w and K' being shut, 
and petroleum spirit is run into the extractor from a reser- 
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voir above, through o. The spirit penetrates the mass of 
seed, extracts oil therefrom, and flows downward through u 
and X into B. When the latter becomes about two-thirds 
full, the supply of solvent is shut off and steam intro<luced 
through Y to brii\g the contents of B to the boil. The vapours 
rise through g and condense in / until the contents of A 
attain the boiling temperature of the solvent, whereupon the 
vapours rise through i into the condenser, and the liquid, ni 
being closed, passes through ni and / in the interior cylinder 
of the extractor and returns via ////, X. 

The operation is continued until the contents of A are 
freed from oil. This condition is reached when a sample of 
the liquid, drawn through the tap iv and dropped on paper, 
vaporises without leaving any fatty mark hdutuf. There- 
upon in is opened and m closed, and steam is allowed to flow 
into the jacket of the extractor through d. 'The va])ours 
generated in the extractor force flu* lapiid therein through u 
and X into B. To prevent B getting too full, the sup[)ly of 
steam is suddenly cut off at a given inomenl, and the vapours 
of the solvent allowed to pass into the condenser by ojiening 
q andj[>. 

When thtv distillation is terminated v is (dosed, q (,>pened, 
and an exhaush'r, attach(‘d to p, set to Work, by means of 
which the vapours formed in A are withdrawn, ^riie cooling 
of the tube 7? indicates that vajiour has ceased to form in A, 
and that all the petroleum spirit distilled off. Steam is 
then shut off at d, and the extractor emptied through f. The 
contents of^B are transferred through I) and into a dis- 
tilling app^t'atus, wherein the petroleum spirit is distilled off 
by the introduction of direct sfeam. 

^ Seiffert’s Battery of Extractors. 

This system is composed of four, six, or eight cylinders, 
Cli, C3, Cj, etc. The cylinders are jacketed for steam heating, 



TNSTA].LATX()^^ OF OILMAN!) FAT WOlftvS. 


‘215 


and each contains a cylindrical ]>asket of wire nettin^^ to hold 
the material under treatjrient. Wheii these have l>een tilled, 
the operation is commenced^bv introducing' petroleum spirit 
(benzinft) from a storage vessel overhead, through S and a 
into C,,. As soon as this is filled thii liqui^j passes through 
(‘>y i^to C;i, Hses tlicrdn and finally enters (h/ by way of 
, *hy benzine, saturated with fat, is conducted riti 

(in and p into a stf)i‘aL;e vessel, its rate* of fiow being acceler- 
ated by an air-pump exhaust attached to p. When the 
(juanlily of li(inid collected in the storage \t‘ssel is ecpiivalent 
to th(‘ ca])acity of (h/, c/n is closed, (tji op(‘ned, and h?i 
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coniH'ctcal witli Cl 1)y means of 5. and cL The completion 
of the (‘xtraction of the contents of L, is indicated by the 
cok)urless appijarance of the li(]uid m the gl-n =; tube forming 
part of the circuit of al aud C.^ are then closed, and 
and C.^ opened, the result of this step lieing to disconnect Cj 
from the circuit, th(! lujuid taking the course Cg, C/i. In 
order to prevent interruption to the flow of liquid j;hrough S, 
the taps aly a., fin are mai^c with two ways, so that they 
may in one position make connection between S and h, and 
in the other shut (fff 5, whilst leaving S open. The residual 
mass after extraction being still impregnated with benzine, 
the latter has to be recovertrd, and to this end the benzine is 
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allowed to run olT through /?, by opening the tap g.,- Open- 
ing the tap in pijx) ^ admits compressed air into Co, the 
pressure assisting the outflow.** As soon as the flow ceases* 
the taps /g and/r are opened, in consequence of whihh steam 
enters the jacl^et space and volatilises tlie benzine, which 
passes away through and h to a worm condenser. When 
the vapour is blown otif, the wire basket containing the^ 
residue is lifted out of C, and replaced by one newly filled ; 
Co is connected with C^, and the benzine in ('.j recovered in 
the manner described above, so that the apparatus works 
without inltUTuplion. If the operation is carri('d out on a 
larger scale, a distilling apparatus of suflicient size to treat 
all the extract delivered from the extractors in a given lime 
will be necessary, to enable thc‘ benzine to la* recovenal as 
rapidly as possible and used over again. I'his harmonious 
co-operation of the extraction and distilling apparatus is Mtiy 
important, as affording the only means of reducing to a 
minimum the quantity of benzine nec^e.ssary for the process, 
at the same time limiiing the renewal of solvent to the 
amount actually and unavoidably lost by leakage during the 
work. 

The disttlJation of the fatty solution is exclusively effected, 
in this and similar systems, by steam skills, one of which is 
depicted' in section in Fig. 62. The still A is short in the 
shape of a cylinder with domed top and bottom, fdie lower 
portion is jacketed, steam under pfessure admitted through 
D, circulating through the intermediate space as well as 
through tlijC coil S, the condensed water running away through 
the pipe 1;I. 

The solution of fat is run* by gravitation through E into 
the still, in which a stirrer is placed and kept in motion 
during the process of distillation in order that the boiling of 
the liquid may proceed with regularity. The introduction of 
the steam is regulated in such amanner that no more vapour 
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is evolved from the still than can be completely liquefied in 
the; condenser so that no smell arising from-the sofvent can 
be detected in the still roorfj, otherwise a* great waste of 
solvent ■\Xdll occur, giving rise to the danger of an explosion. 
When the distil]atir)n is comj^leted, aq)owei’^'yl current* of air 
from a piimj) is admitted into A, through a ]jerforated ring of 
^pipe, and continued for several iniimlos, to remove the final 
traces of the less volatik^ constituents of the solvent, other- 
wise tliey adhere to the fat with great tt'iiacity and can only 
be driven off b\ long-cf)ntinued lieating ; 'whereas by the 
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method described, their removal is a jaa^ter of afew^ninutes 
only. It is advisable to lead the tube B into the cylinder C, 
where, by means of a fine spray of water forced through the 
rose W, the greater part ?)f the benzine vapour can be con- 
densed and removed (with the admixed water) through *1 
into a separating vessel, the rest of tlie vapour passing on- 
ward \n(i p to the /jondensor. * This arrangement assists in 
reducing the percentage of benzine lost in the process. 

The universal cxiiractor of J. G. Lindner k Merz, shown 
in Fig. fi3, is adapted for the extraction of oil or fat from all 
fatty materials, such as the seeds of rape, liax, hemp, ricinus, 






VEGETAlihll FATS AJ^I) ()JT,S. 


cotton, sesame, sunflower, or other oil seeds, palm kernels, 
coprah, ground nuts, beech mast, grape seed, pumpkin seed, 
pressed oilcake, 'olive press resfdue (Sanza), etc. 

In the vessel INI, into the bottom of which is fitted a 
steam coil/, is, situated tlie rece])taele L, which is charged 
through the manhole d witli the material to ])e tn^aU'd. The 
solvent is then run in from the reservoir V (conneett'd with, 
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the condenser It), and the extrac? withdrawn hy means of 
the syphon tube g(j(j into M, as soon as the level of the liquid 
exceeds tile height of the bend in (j. In M the solution is 
evaporated, the vapour rising^ round tlie walls of L into the 
upright condenser X, where it is liquefied, the warm lifjuid 
returning to L to be syphoned off again in due course. 

Tfhis automatic cycle of operations is only interrupted 
when the examination of a sample of the liquid, taken at A, 
shows that all the extractive matter has been removed. The 
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condensing water in N is then shut off, the vapours from 
the solution passing from L to M enter the condenser E, to 
be collected in the liquid form^n the reservoir V. The final 
portions 5f the solvent are driven off from the extract, as 
well as from the residual material, hy dire j; steam. *The 
extra(;t is run off through u, and the extractor L emptied 
y:ir()ugh f\ 

By means of this apparatus the operation may be per- 
formed continuously as well as intermittcuitly. To this end 
the outflow of the fatty solution is so regulated that the level 
of tlie liquid in h is maintained at a constant height by the 
rec{)vered solvent. 

The advantages possessed l)y this a])paratus over others 
are as folio w*s : — ■ 

J, Eapid and t'omphde extraction. By the ccniiinual 
renewal of tlie soheni Ii<piid and its action at boiling lieat, 
ev(‘n the last traces of fat are dissolv(‘d, and the extraction is 
so (wpedited hy tlii' unintermpted eirculatioii and regular 
heat of iln‘ ap])aratus th.i.l three to four hours sulhce for 
oompltding the op(‘ratioii. 

2. (/omplete sei urity is afforded against ignition and ex- 
])losion. ,Jn coJise(jnence of the judicious ariar.gement of 
the apparatus no expansion occurs, notwithstanding that the 
solvent is at boiling temperature. The conger of explosion, 
which results from the tension of such easily inflammable 
vapours, is therefore absen|. In view' of its absolutely harm- 
less nature, the Merz extractor is allowed by the authorities 
(in (Germany) to be used without the adoption of tl^e precau- 
tions for ensuring safety usually prescribed. ^ 

8. Minimum quaTitity of solvent required. The absence 
of expansion and the provision of an effective method of 
condensation have reduced the loss of solvent to almost* nil, 
nearly the whole amount being recovered. Neither the ex- 
tracted fat nor the residue exhibits any odour derived from, 
the solvent. 
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4. Simplicity and economy of working. 'I’he apparatus 
works automatically, ft and beyond opening the respective 
steam and water taps after tht; extractor is filled, requires no 
attention; this, together with the utilisation of theSieat from 
the Vaporised ..solvent, contributes to economical working. 
The filling and emptying of the apparatus entail no difii- 
culty. 

5. Drying. The residual Jiiaterial leaves the extractor in 
a dry state, and therefore requires no further treatment. 
The nature of the; method pnwents the material from ])ecom- 
ing wet, and thus obviates loss through the extraction of 
soluble constituents by water or through alteration of any 
portion of the material thereby. The advantages of a dry 
residue are particularly important in llie cas(i '*of oil seeds, 
since, if they be left in a wet condition, the valuable food 
constituents soluble in water will be lost ; they cannot be 
brought back again by snbse({uent drying. 

G. Absence of iriconvemeiKte to the surrounding populace. 
The apparatus being hermetically sealed, it is impossil)le for 
any noxious vapour to escape. The etfiuent water from the 
condenser is pure. 

7. Deduced ccjst of preparation and economy ^of space. 
No subsidiary appliances, such as air«})umps or vacuum or 
superheating apparatus, being required, tlu^ extractor is self- 
contained and delivered in working order, leaving only the 
connections with the steam and jvater pipes to be effected. 
This circumstance allows the machine to he made so compact 
that it ta^kes up but little room ; it is therefore by far the 
cheapest, extractor in use. 

f 

The Excelsiok Extractor, 

shovn in Fig. 64, is distinguished b} simplicity, absolute 
safety, and great capacity. Its chief advantage consists in 
the separation of the extractor proper from the vessel in 
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which the extracted fat or oil is collected, a plan which facili- 
tates supervision of the apparatus as a jwhole, besides the in- 
dividual operations of extracti(^n, distillation, and recovery of 
the solvent j)roceed more quickly with a minimum percentage 
of loss. The apparatus is supplied for hot and pold extraction, 
is made of wrought iron and copper (the latter may be had 
tinned), and is equally suitable for aii}^ solvent, benzine 
(petroleum spirit), sulphuric ether, carbon bisulphide, alcohol^ 
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acetone, etc. If carbon bisulphide is to be ir« d, the specific 
gravity of this solvent nc|cssilatos some modification in the 
form of the apparatus. For materials extractible without 
difficulty, for oil seeds (rape, linseed, cotton -seed], and for 
olive oil residues, castor-oil press cakes and oil press cakes in 
general, which havS to be trtTitcd on a large scale, larger 
machines on this system are made, and are provided- with 
all necessary subsidiary appliances of suitable constru«tion. 
The oils treated by this apparatus are dree from any percept- 
ible taste or smell due to the*8olvent. 
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Ettraction Apparatus of Prosper Monnet. 

c 

This apparatus consists essfentially of two upright cylinders 
connected together after the manner of pipes. Tfte motion 
of the liquid is, caused i)y a difference in level, whilst the solid 
material under treatment is moved by screws, which revolve 
at a speed depending on the rate of outflow of the liquid, 
The continuous extraction is carried out in such a manner 
that the smallest quantity of solvent produces the most con- 
centrated extradt possible. The cylindrical arrangement of 
the apparatus also enables tlie solvent to act upon the material 
under a pressure which varies according to the height of the 
cylinders and the nature of the material. Tins- circumstance 
accelerates the extraction of the oil. 

The apparatus is shown in f’ig. (>5 in vertical s(‘ction. 
The vertical cylinders A and P, of lu'iglit e(jual to ti'ii times 
the diameter, ai'e somewhat narrower towards tlie bottom : 
they stand upon a horizontal cylindi-r at tlie junction. The 
material to be extracted enters the cylinder A through tlie 
hopper IT, it passes down the cylinder, assisttid, if necessary, 
by the movement of the screw’. A second sc.rt‘W’ I) carries 
the inateriabthrough the horizontal cyliiuhu' into ib.in which 
it is raised by a third screw, and aftef exhaustion falls out 
into th6 collector I. 

The solvent is introduced into the upper part of the 
cylinder B through the pipe J, w'J^ich terminates in a ros(‘. 
The liquid moves in the opposite direction to the material 
under extraction, and rises in A to flow out into the channel 
K through openings NN, placed at a lower level than that 
at which the liquid enters B. The screws D and E are ac. 
tuated from the outside by any ordinary means of transmitting 
power, as by the wheels FF shown in the drawing. The 
screV/ M may be omitted in cases in which the material to 
he extracted does not cake together. If it is necessary to use 
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it, it may be moved from above, mechanically or by hand. In 
any case the horizontal screw 1) must be able to move the 



material forward more rapidl}* than M, and E than D, s< 
that stoppages do not occur. 

The process of extraction is then as follows : the giiouni 
oil seed comes through the shoot H into A, and the solVent 
earbon bisulphide, carbon telrachloride, or benzine, into B 
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Steam is admitted into the jackets (not shown in the figure) 
in such quantity as may be recjuired. The screws receive- 
such a velocity that the meal remains in the apparatus a suf- 
ficient length of time to be completely extracted, 'i'hus the 
meal admitted into A must, on its exit from B, be quite free 
from all soluble matter, which it has given up in its passage 
through the apparatus, wdiile the solvent should run off by I,, 
saturated with oil, and be led to a distilling apparatus. 

Oj?j-Extiuction Installations. 

An installation on the ^lerz systian is sketched in Figs. 
6G to (19. Hie apparatus occupies the comparatively re- 
stricted floor space of about 40 x Go feet - 2()00 square feet, 
and till! three extractors, each of G cubic metres capacity, 
are capable of extracting the oil from 15 to 18 tons of seed 
meal, or 25 tons of cake meal, in twenty-four hours. 

The working expcnsi^s may be reckoned as follows: — 


H. J>. 


steam: H tons of coal at IC.^. per Lou . 

72 

0 

lionziue: Loss 4 cwt. at 10s. ))cr cwt. . 

40 

0 

Attoudance : 1 fireman t3s.), 1 extractor (4s.), 

3 


assistants (7s. .’Id.) •- 2 . 


iS 

Other oKponses and wear and tear . 

11 

i; 

M'orking expenses per twenty-four hours 

. £7 ]2 

C) 


equal to o^d. to G\d. per cwt. of seed, or djd. per cwt. of 
press cake. * 

Where fine edible oils are not in (juestion, a |iroperly 
effected extraction by benzine is much to ]>e preferred to 
pressing, since not only is the yield obtained greater, but 
the quality is also superior, extracted ''oil being free from 
the mucilaginous and protein substances always present in 
pressed oils, especially those pressed by the hot method. 
Such substances remain in the residue from the benzine 
process and increase its nutritive value. The meal is eagerly 
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eaten by cattle, since it exhibits no trace of smell or taste of 
benzine, but resembles to some extei’^ new-baked *bread in 
flavour. 

Anotlfei* ^important point is that extracted meal can be 
kept for some time without deteriorating ,wdicreas •press 
^ cakes are lial)le to deterjorate by reason of the oil turning 
j:ancid, so that they l)ecomc unpalatable, an effect increasing 
with the percentage^ of oil present. 

The mix(id method of preparing oils, largely followed in 
France fliuiha-ie mixteO , consisting of a combination of press- 



ing and ('Xtraction, is*an important ^nc for ]))-odncej“s of ali- 
mentary oils. The seu'ds arc* (see pp. 1.7-209) siilijTcted to 
a cold pressing, and the cakes ground and exT’acted. The 
oil obtained liy the lattc‘r^uu‘lhod is much cleaner than that 
mixed with a second pressing, is easily refined, })osseRses a 
good flavour (only the line aroma— the “ boiKiue^ ” — being 
w^anting), and when mixed with the pressed oil produces a 
good alimentary oil* 

This combined method cannot be too highly recommended, 
resulting, as it does, ‘in a considerable benefit to the ntanu- 
facturer. The process was mooted some years ago, but Some 

manufacturers hesitated to aSopt it, taking into account the 

15 
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fear of the ultra-conservative agriculturists who use only the 
one form of oil-cake and demand a certain minimum percent- 
age of oil. (The causes of this stipulation are treated of in 
the section on oil-cake.) French and Eussian manufacturers, 
however, led the way*; and now sesame, aracliis, sunflower, 




Fia. G8. — Gtouud plan of works. A, Boiler house; R, Store and refinery; 
0, Grinding room, elevator; D, Extraotion house. 

hemp, and linseed oils are extensively treated by the combina- 
tion method, the residual meal selling in France at prices 
equaS to the ordinary press cakes. 

This operation would be of great value in the olive-oil 
industry if the pressed fruit were submitted to extraction 



INvSTALLATfON OF o!l AND FAT WOKKS. 


227* 


immediately, instead of following the present^ practice of 
boiling up the residue, leaving it to ferment, and thus pro- 
ducing rancid oil, only finSlly subjecting the “Sanza’* — con- 
taining 10 to 14 per cent, of oil — to extraction (green sulphur 
oil), whereas the direct application of tli^ process would re- 
sult in the production of a pale and valuable oil. 


Press jNIoulds. 


The Jiioulds in which the oi 
])ress vary in fonn, being either 
round, stjuare, or rectangular; 
ring ju’esses produce circular 
cakes, thctse from otixT presses 
h(‘ing s(juare or in tlie form of 
a trn])cziuni. According to 
Schiidhn* tlie cakes from the 
first pressing are round, the 
trapezoid ones being from tlu' 
final operaiiim. I’lio donension 
iiKtuld, so that, for example, cak* 


l-cakes arc fashioned in the 

0 



Fki. (*!). — Cross section through 
extraction house. 

also vary according to the 
1 from the 


Phint' are PI inches 1 »ng. 

J3('rJ)ij ,, 151 ,, ,, 

East Pru.ssia ,, 25 ,, 

Piga „ m 


l’'he surfaces of ihi^ moulds, /.c. the top and bottom, are^ 
sometimes tlat, hut generally corrugated, the upper plate 
bearing an engraved or cast stamp, as shown in Figs. 70-72, 
and they may be airanged toTnake a cake that will readily^ 
break up into smaller cakes' of trapezoid form (see Fig. 71). . 
The plate in Fig. 70 is fitted with interchangeable stamps, 
so that the cake can be marked in conformity with the kind 
of seed used. In course of time the purchasers of bil-cakes 
have established certain standards, with the result that in 
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one district ^ronnd cakes only are saleable, whereas in another 
only the trapezoid cakes A‘re in demand. Certain dimensions 
are also insisted on by the consumer, and the oil presses and 
plates have to be constructed to meet these re(|uiren^ents. 

The oil-cakes ftom the first pressing are taken out of the 



Fki. 70. — Cake plate witli iiilerchungcaOJo 
.slump. 



Fi<;. 71. — plate by \vbi«*li SO cakt s 

t an bo rnatlo al a time in one proos. 


Fit;. 72. — Japanese cake | late. 

mould — or from between the ]>ress plates — to be broken up, 
ground and pressed for a second, and even, occasionally, a 
third time t« force out the last available portion of oil. 

Maciiini: for Trimmino Oil-Cakes. 

The *oil-cakes as they come from the ]fress have ragged 
and irregular edges, which must be trimmed before the cakes 
are saleable. This is effected by a cutting machine served 
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by two men, one on either side of the ta])le. To make the 
cakes rectangular each side in succession is j)]aced against a 
fillet on tlie table, ancf cul^ by tlie back and forward motion 
of ii lai^e semi-circular knife. The cuttings are removed 
from the machine into a storage chest b\ jm'ans of*a feeding 
screw. 

If it is desirable to dri\e the ma(;hine from another direc- 
tion than that shown iij the drawing, the driving pulley can 
be fitl(ul direct on to the crank axle. 



Fi(i. 73. — ^r.-u’liiuo for trimming oil-rj-kes. 


In piaciised liand^'; one trimming machine will square up 
and round off the edges of the cakes from twelve hydraulic 
presses. • 

The finished cakes must be thoroughly drived in order tUT 
prevent the develojiment of mould ; they are therefore placed 
in a drying room, at sufficient distance apart to allow free 
circulation of air between them, whereby they slowly become 
quite dry. In this corujition, and in this alone, they will 
keep for any length of time with any kind of packing, but 
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the storage rooms must of course be dry, otherwise the cakes 
will absorb moisture aiid«‘ become mouldy, lu view of the 
great weight of oil-cakes, care shc/ald ])e taken that the floor 
of the storage room is not overloaded. 

The oils expressed froin the seeds are collected in a suit- 
able manner in iron cisterns, or vessels situated under the 
presses, but as they naturall}" contain a number of impurities, 
especially moisture (water from the seed), albuminous matter, 
fragments of vegetable tissue or from the press cloths, etc., 
they must be transterrcd into large iron, stone, or wooden 
reservoirs, where they arc allow^cd to remain for a consider- 
able time in order that the impuriti('s may separate out — the 
heavier ones settling to the bottom and the lighter ones 
rising to the surface, where they can be skimmed otf or re- 
moved through taps situated at convenienl heights. 

The subse(pient treatment to which the (nl is subjected 
in the processes of purification, clariticdtion, bleaching, etc., 
will be discussed in a later section. 



CIIAPTEK X. 

TilTCAT.MKNI’ OF THK OIF. AFTER LEAVJNG TFIE PRESS. 

As \VG have seen on pa^^e ir)3, the freshly pressed oil con- 
tains a ({iiantity (d impurities — portions (A* the sced-con- 
stitnents, such as cellular matter, colouring matter, gnni, 
nmcilagt', all)imiinoid ])()di('s, etc., that have escaped through 
th(' cloths and hags during the op(;ration of 2)ressing — so that 
it appears tuiPid and dirty, and requires to he left at rest for 
a long time in order that tlie portions which are heavier than 
the oil may snhside. ( )ils ])repar(‘d by extraction, on the 
other hand, exhi])it (nthcr none of these impurities or in very 
slight degrc'e, and usually liavo merely taken up a small 
quantity of colouring matte •• which can he partly or entirely 
destroyed by refining or hleaeliing. 

When freshly prt\-,sed oil is left to settle* for some time, 
the inqiiirities containing moisture ai'e the fir^t to be de- 
pe)sih*d ; tludr early* removal is c< rtrinly desirable, since 
they tend to produce rancidity. The greater portion of 
the impurities will precipitate in a comparatively short time, 
but there still remains hi suspension a small quantity of 
finely divided material which must be got rid of by suitable 
filtration or refining by treatment with cht^micals.. 

Refining is frequently inevitable, although it cannot be 
denied that the difficulties in tlie way of subsequerft clarifica- 
tion, thereby engendered, are considerable ; the risk of loss 
from the formation* of a layer of emulsion between the oil 
and water (subsequent to the water treatment), from which 
the oil is only recoverable with diificulty, being also great. 

(231) 
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Refining^ however, constitutes the only known means of- 
quickly rendering the A)il suitable for use, and preventing the 
formation of free fatty acids ^hicli arc especially prejudicial 
to oils for alimentary and lubricating purfioses. , 

Prominent among fchning processes for oils are ; — 

1. Sulphuric acid treatment, the cpiantitics recommended 
by various authorities being somewhat divergtmt. 

2. Treatment with suljdiuric acid and zinc oxide or lead 
oxide. 

3. Treatment with caustic lyes, ammonia, carbonates of 
the alkalis, lime, zinc chloride. 

4. Refining wdth tannin. 

o. The Ekenberg process (emulsification). " 

G. Various new processes, which will be mmubdy de- 
scribed. 

The mechanical and other appliances used in refining, 
and the ^uliseipient filtration, will bo dtNilt with in a separate 
section. 

The wdiole of the vegetabU* oils and some of the fats: are 
coloured, and as the presenc(‘ of colour is prejudicial to many 
of the uses to which they an* put, they n'(]uire to lx* bb'acbed. 
Oils for alitui'iitary purposes do not r(‘(juirt', nor should they 
be submitted to, bleaching, liecause this proc(‘ss, whether per- 
formed with or vcitbout the aid of chemicals, impairs their 
quality. Notwithstanding this, oils destined for the adul- 
teration of edible oils in general, a^'d olive oil in particular, 
are usually bleached. 

The bleaching of oils intended for technical purposes is, 
notwithsf^anding the number of powerful bleaching agents 
available, attended with difficulties arising from the forma- 
tion of a layer of emulsion between the oil and the bleaching 
liquid^, whereby considerable loss is incurred. 

Among the well-known methods of bleaching may he 
cited : — 
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1. Hydrogen peroxide process. 

2. 

3. 

0 . 

'(). Bleaching with nitric acid and nitrates 
7. 

3. 


^ ^ I I 

Sodium peroxide process.. 

Sodium hicliromate and hydrochloric acid method. 
J'otassium permanganate method. 

C/hlorine })rocess. 


JO 

IJ 


Sulphiiroiis acid l)leaching. 

JJleaching hy common salt and electricity. 
Air 1 teaching. 

, Bleacfiing hy sunlight. 

. Bleaching by absorption. 


The inconvenience of bleaching ]>y chemical reagents ha^ 
aln^ady [jcvn rtderred to, but tliey nevertheless afford the sole 
means of ra})idly attaining the end in view. Air bleaching, 
as also bleacliing by sunlight, induces con.siderable modifica- 
tions in some oils, since it nec(}ssitat(*s (‘ontact with ox 3 ^gen. 
Bleaching by light requires, furthermore, a very long time to 
accomplish, and (he absorption process also possesses nunier- 
(jus dra\vback^. 


BExIXIXO liV SULPHURK’ A(’II). 

Th<*sul])hiiric acid treatment is the omMiurst commonly 
resorted to for refining fatty oils, narhciilarly rape^ oils and 
other teclmicail oils. It was first prop' -ed by Cowen, lait 
siibs(‘(juent improvements liave been introduced, so that there 
are in existence a numlx^^of methods, differing only in details, 
thc^ liest-known processes being those of Thenard, Cogan, 
Twistleton HjiII, and BuscJier. 

Whatiwer advantages rf)fiiijng b}" sulphuric acii may pos- 
sess, it is on the other hand attended with a variety of incon- 
veniences, which may be avoided by the exercise of siihicient 
* • 
care in tlie conduct of tlie operation, but are still calculated 

to detract from its value. Jf only a small quantity of the 
.acid be added, the decomposing action is restricted to the 
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albumin oi(i* and mucilaginous substances, but if a lar^e 
amount be employed, tlfe oil easily suffers decomposition by 
the conversion of the triglyceride into glycerin and fatty 
acids. ,This decomposition is accompanied by a. reddening 
of the oil, a coloration which the most powerful bleaching 
agents fail to remove. I [oat also exerts consideral>le effect 
on the reaction, tlie red coloration becoming manifest should 
the temperature 1)0 too high. 

The removal of the sulphuric acid from the oil is an im- 
portant point after the action is completed, since every trace 
of sulphuric acid inust he taken out Iw washing with water. 

. The purifying action of sulphuric acid on vegetable oils 
depends partly on its powerful aflinity for water! The oil is 
deprived of water by the process, and a portion of the im- 
purities thus removed from solution s(>parate out as carbon- 
ised flakes. 


Co< IAN’S IMlthot). 

400 to 500 parts by weight of oil arc placed in ;i vat, and 
to it is added a mixture of 5 parts of concentrati'd sulpliuric 
acid witli an etpial quantity of water, the acid mixture being 
divided into t^hree portions, one of which is added and stirrcai 
in for hajf an hour, followed by a second portion, kept stir- 
ring for one hour. After adding the final portion of acid, 
agitation is continued for two hours. In the meantime the 
oil becomes darker and darker, an{l finally appears almost 
black like coal-tar. The temperature of the oil rises consider- 
ably, especSially when large quantities of extraneous sub- 
stances arc present, and sulphurous acid gas is evolved. 

After the oil has remained in contact with the acid for 
eleven hours, it is transferred to a copper boiling pan, fitted 
near the bottom with three steam pipes, each of which 
terminates in a rose. Steam admitted until the oil has- 
attained ihe boiling temperature of water, whereupon it is^ 
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ran into a funnel-shaped cooler, fitted with a tap at or^ side 
gome 4 inches from the bottom. thft vessel the oil re- 
mams for twelve hours, after which the lower tap is opened, 
the acid liquid carefully drawn oil*, and the tap turned 
af^ain. The upper tap is now opened anrt the pctfectly clear 
oil run out, leavin^^ behind 4 inches of v(Ty turbid oil, which 
remains in the vessel until the next batch of oil is run in. 
When the turbid oil lias increased to such an extent that it 



Fi(r. 74.— Jadvoted refining ^ an. 


reaches above tlie level of the upper tap, it is drawn off separ- 
ately and filtered. CVi^^an’s process 3 u'elds an extremely well- 
‘refined oil, but it is rather ex{)lnsive, the 500 kilos, of oil having 
to be heated for six hours before a temperature of 10^° C. is 
attained. Lead-lined woodeH vessels ma^^ he substituted for 
the copper pans, but the leaden phiftes used must be soldered 
together with pure lead, in the same mannee as those em- 
Jiloyed for lining sulphuric acid chambers ; since shouVi 
ordinary solder (a mixture of lead and tin) be used, it would 
be corroded by the acid liquor, ai!d besides the destruction of 
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the lii?ing the oil would be contaminated by metallic com- 
pounds, whereas pilre lejid is totally unaftecfed by sulphuric 
acid. 


Twistleton Hall s Metuod! 

In this patent process tlu^ oil is treated with a volatile 
hydrocarbon, such as benzoline (benzine) or petroleum ether 
or other suitable solvent, in whic.h it is dissolved and then 
refined by sulphuric acid. Kape oil and linseed oil in par- 
ticular are refined in this way by being incorporated with 
about their own weight of hydrocarlx)n and tbt'U agitated 
together with about 5 per cent, of sulphuric acid (specific 
gravity, 1'84() to I’ToO). The liquid is then stiparated from 
the sludgy sediment, and, after being complotf'lv fn^ed from 
the acid by washing with water, is filtered through bone-black, 
the solvent being subsequently driven otf bv means of direct 
steam. Th(' process is more particularly useful for oil obtaiiu'd 
by extraction, the benzine extract being (‘oiuaiiitrated as far 
as is necessary, and the removal of the solvcait completiid after 
the oil has been refined. The incnaised elVu'ieiicy of the 
sulphuric acid is attributable to tht‘ finer statci of division 
rendered* [lossihle by the great(‘r tlnidity of tlu^ liquid, and to 
the fact that many of tlu' impurities ar«' moie or less insol- 
uble in benzine. 


Tusciiek’s Method. 

• b 

l^uscher facilitates and assists the action of tlu^ sulphunc 
acid by means of alcohol. bAjual parts of 96 {)er cent, alcohol 
and splphuric acid of 66' J3. are mixed with the oil. , As soon 
as flocculent turbidity commen(;es, the oil is left to settle for 
twenty-four hours, drawn otf from the sediment and washed. 
This process is said to decolorise the oils to a greater degree 
than any other, the increased efficiency being ascribed to the 
formation o[ ethylsulphuric acid. 
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, Tiienard's PrOC’ESS. 

• 

Oil clarified by storage iS inlHinately mixed* with 1 or 2 
per cent, o! fUr H. concentrated sulphuric acid by means 
of mechanical stirrers, an air blast, or iaiterly by centrifugal 
emulsifiers. Tlu; acid is most suitably introduced in the 
fo^m of small drops from a leaden vessel, the oil being kept 
in motion, a condition neca^ssary to prevent the acid settling 
' at the bottom, where it would completely decompose the oil 
in contact with it. ^Idie oil vessel con‘-ists (dtber of a large 
wood(in tub or a lead-lined iron ])an. Within a few minutes 
aft(‘r the introduction of the acid, a greenish cob^ration of the 
oil may be obsorvi'd, which gradually passes into black, so 
that by reflected light the oil looks like tar. If the oil be 
examined in thin layers by transniith'd liglit, the presence of 
small hlac^k flak(‘s him y be observed swimming in a water- 
whitt' li(jmd. After prolonged reaction tlie flakes collect to- 
gcther, the prcK^css hdng ngarded as coni[)lete when a drop 
of the mixture placed on an opa/jiie surface appears clear. 

According to ddnaiard tlu‘ oil should he left at rc^st for 
sev(‘ral lionrs to allow the flakes and the unaltered sulphuric 
acid th(‘v eyveloj) Itj settle, so that the oil may beer me ready 
for s('])ai'ati()n from the (Teposit. 

Til practice, however, it is found that l>y this treatinent 
th(‘ (jil ac(piires a pah; reddish tinge; it is th(;roi''r(' better to 
add to the oil, as soon as the acid reaction is completed, some 
20 per cent, (by Nveight) of h?)t water, the agitation being con- 
tinued until the water is well mixed with the acid, \^dnch it 
dilutes and renders harmless. Tlie stirrers are then stopped, 
and the mixture left at*rest. At lAe end of four or fiv?. hours 
three layers will have formed ; the upper one of oil, with a 
somewhat milky appearance due to small particles of water 
in suspension ; the central layer of sludge or sediment, resting 
on the mixture of water and acid constituting^ the bottom 
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layer. The sediment, which amounts to about 1 or 1.^ per 
cent, of the wei^hv. of the oil, consists of glycerosulphuric 
acid, and along with palmito-, stearo-, and oleosulphuric acids 
(th,o so-called conjugate or Frcmy’s acids) is e.niployed in the 
manufacture of spirit and tinplate ; acting in the former case ^ 
presumably as an instigator of fermentation, and in tlie latt^^r 
assisting, by reason of its acid nature, in the jiroduction a 
clean surface of metal. 

In order to free the oil in the washing vessel from the 
last traces of sulphuric acid, it is washed with 30 to 40 per 
cent, of water at 60' V. After long stdtling the acid water 
separates from the oil, which may then l)e designated “ free 
from sulphuric acid". It is, howev(n\ adrisable to add a 
small (piantily of milk of lime in any case, the amount being 
carefully rcgulate.(l, otherwise at the timiperature (60' C.) of 
the operation an euiul<ion of lime and oil may he formed that 
will be difficult to S(‘parate. 

lnconvt'ni(‘nee freijuently arises in ibt> washing pn.)Cess, 
through the formation of emuhions, which may (wam occur 
in acid solutions ; tlu' under water, although having a strongly 
acid reaction, ajipcaring <juite milky, due the oil in suspen- 
sion ; it is only after some w( (‘ks storage, that th<i oil (up to 

10 or 15 p(!r cent.) separates out. !\aturally this (juantity of 

011 cannot he allowed to run to waste, therdore it is advis- 
able to provide collecting reservoirs and settlmnent tanks 
suitable for all purposes. Thos^ trouhlesonie emulsions may ^ 
be avoided by careful manipulation in drawing off the oil 
from the refining pan, and by a propcT conduct of the opera- 
tion refining, their formation lieing due to the introduc- 
tion into the oil of the gummy matters in the acid sludge. 
This property of gums is well known and utilised on a large 
sdale in the preparation of artificial emulsions. 

Should, however, an emulsion be produced notwithstand- 
ing the preesutions adopted, the inconvenience may be mini^ 
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mised, if not entirely obviated, by a supplementary^ washing 
with water* containing Glauber sal^ common salt, copper 
sulphate, or other snbst9,nce^ft added to increase the density 
of the viator. In many oil works it is customary to employ 
these salts constantly as a preventive of enialsions, but the 
raison (I'ftre of tlieir action is seldom known. 

l^he next process the oil has to undergo is that of filtra- 
tion, to free it froni contained water and impart the necessary 
brilliance. I'he construction of tlie filter is described in a 
separate, section. Thenard's method is extensively applied 
t(j (^ils Jiiteiulc'd for burning, particularly i*ape oil. ^^'hcn the 
oils are to be used for lubricating purposes, regard must b^ 
had to miniiniNing the })<'»*centa.gt‘ of fre(‘ fatly acids, as well 
as removing the sidpliuric acid. The fatty aeids almost 
alwavs prt'st'iif in oil i-efined hv the Tluuiard ju'oeess are most 
eilrelively I’cmuoc'd by adding a suital'k* amount of lime, 
which I'l'snlts m the formation of limr soaps. 


Ihu’NM.ids Jdmci.ss. 

Hrunner proposes the following jii’oeess for refining oils 
(('sp'aaally rape oil) hy sulphuric acid, ))as(*d on the express 
conditic^n rhat th(‘ amount of acid must l)e leduced to a 
minimum, in order to make the oil (u ■ d-‘'^’ee. This reduction 
in the amount of I ht' reagent increases toe duration of the 
reaction, whicli must then always he assisted by warmth. 
The fia'.shly pia^ssed oil is run into a largo lead-lined vat fitted 
with paddles, and containing a steam coil. The oil is rapidly 
heated to the t('mj)erature of boiling water by auxins of high 
pressure steam, and the acid is then run in in a thj^ stream, 
the ])addlcs being set in rapid motion, and the strrriiig con- 
tinued until the whole of the li(]uid has turned Mack. As 

soon as this conditidn is reached the steam is turned utf, but 

» 

the paddles are kept at work^for another half-hour or so. 

The dark-coloured liquid is then transferred to another 
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vat, where it is washed with water, the liquid bein^ stirred 
until all the oil is in. When the oil and w^ater are mixed the 
stirrers are stopped, and the li'quid soon separates into two 
layers,^ the oil floating on the surface of the acidijied water, 
which latter is dark (^olouiHid from the fine carbon acajous 
particles it holds in suspension. This washint^ process is 
repeated, and, if necessary, perfornu'd a third time, th(i opera- 
tions in any case succet'din^ each other without di^Iay. By 
this abbreviated triMitment of the oil with a small proportion 
of acid and quick separation by ivashing, the action of tiie 
acid is confined to tlie dt‘composition of (“xtraneous sub- 
stances, and, what is impoi'taut, does not extend to tla* ])ro- 
duction of ehan^vs resultin^^ in the separation of» oleic acid m 
the oil itself, rsnaliy tw'o waslnn^^s sulViee to (Uitiri'ly free 
the refined oil from sulpliuric aeid. 

Aecurdin*^ U'> Wilke, 1800 parts by weight of oil and l‘» 
parts by weight of Ihiglish suljihnrie aeid hliould be mi.\ed 
and stirred for two hours. Then arc^ add(!d 1 1 parts h\ weight 
of calcined lime and 0 })arts by weight of clay, previously 
mixed, and 1800 parts ))y weight of w'at(M\ tbe wholt* lunug 
thereupon boiled for tlir('(' hours with (‘.onliiuied stirring. 
Wlien cold th(‘ oil is drawn off, and will \>r found perfectly 
purified. It is of tlie utmor^t imjiortanee that all traci'S of 
sulphuric acid should he removed from tlu^ oil, on ae.eounti of 
the energetic action of this acid on imdals ascau-tain 

whether any sulphuric acid still remains in the oil, a sample 
should be shaken up with a little narium chloride solution. 
If the oiltremains unaltered it is free from sulphuric acid, 
but if it ^becomes opalescent or exhibits a white turbidity, a 
certain proof is afforded that free sulphuric acid is still pre- 
sent, and in sufficient quantity to exert injurious action. It 
must', how^ever, be mentioned that the performance of the 
test in the above simple manner is likely to lead to erroneous 
conclusions, sin«e the liquid may he rendered turbid without 
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there being any sulphuric acid present, the salts of phos- 
phoric acid in the oil also producing a precipitate with 
barium chloride. To av(*Hd tiiis* error, the barium chloride 
solution tShouId contain a fourth or fifth of its volume of pure 
hydrochloric acid, which will prevent 4he precipitation of the 
phosphates, and leave only the sulphuric acid precipitate 
visible. 


16 



CHAPTER XL 


REFINING WITH SELPHURIC AC’II), ZINC AND L?:aD OXTDKs/ 
ALKALIS. AND TANNIN. 

The oil to be ’treated is first mixed with a minimum 
quantity of sulphuric acid, then separated therefrom and 
repeatedly w'ashed until the oil ^dves no jircTijiitate with 
barium chloride. In the course of the reactioii. of sulphuric 
acid on oil, a compound of sulphuric and oleic acids is formed, 
which on treatment with a large volume of water is split up 
again into its constituent acids, so that the ridined oil always 
contains a certain quantity of fret' oleic acid. rt'uiove 
this and render the oil perlectly free from acid, use i^ made 
of the prcqxirty of zinc oxide of forming an insolubkj com- 
pound (zinc oleate) with oleie acid. Zinc oxidt* is imd with 
in commerce in the form of zinc white at a comparatively 
low price, and only a small (piantity, n::. 1 j^art by weight, 
of zinc white is required for the treatment of 100 jiarts of oil. 
Intimath mixture of the tw'o substan(a*s is ensured by stirring 
up the zinc white with three or four times its w’eight of the 
oil, until they form a thick w’hitish li<piid, which is thereupon 
stirred intc the remainder of th( oil l)y degrees. After 
several hcpirs rest the greater part of the unchanged zinc 
oxide will have settled along with the zinc oleate, hut as it 
takes a very long time for th^ whole to subside, the operation 
is expedited by filtration. It is also posed to pass the oil 
into a vat containing zinc turnings, whio'h after a short time 
beco'me covered with a white deposit of zinc oleate, whereby 
the oil is refined. It is, however, difficult to produce a clean 
' ( 242 ) 
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surface on the zinc turnings for use again, and for this reason 
the zinc white process is preferably. Provided Ihe work has 
been well done, the oil pi^rihed by this nleans possesses in a 
high degree all the qualities of a good oil. It is very light in 
colour, and may be almost colourjess if ij e original oil was 
fairly pale. It is inert towards metals, and does not readily 
turn acid, even after prolonged exposure to the air. 

The lead oxide process of refining is carried out, in the 
main, on the lines laid down for the zinc oxide method, but 
the actual behaviour of the reagent is somewhat different. 
The resulting lead oleate does not subside so readily as th^ 
zinc compound, but remains dissolved in the oil. The latter 
is, it is tj’ue, freed from all traces of free acid, but acquires 
by reastin of the lead oleate a high degree of viscosity, 
which may, when, for example, more lead oxide is used than 
is absolutely necessary, and when tin* action is assisted by 
warmth, tweii attain the consistency of ])utter. This change 
usuallv occurs if the oil contains as much as 2.^ to 3 per cent, 
of lead oxide. 

Eekining with Caustk’ Alkalis, Ammonia, Carbonates 

OF 'J'HE AliKALIS, TjIME. 

1. Caustic Po4ash method.— The purification of oils by 
caustic potash is based on the fact ihu. when stKmg potash 
is brought into contact with oil for only a short space of 
time, it will completely destroy extraneous matter and neu^ 
tralise free acids wifiout unduly attacking the oil. The 
operation is performed by placing the oil in a large pan^ 
heating it up to the temperature of boiling water, and thei^ 
stirring in 2 to (at most)*per cent, of the str«Agest caustic 
potash. In a short time, the agitation having been main- 
tained, the liqujd turns very turbid, a frothy l\ead and 
flocculent scum appearing on the surface, the fiocculent 
matter soon, however, sinking to. the bottom, leaving the 
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supernatant oil clear. As the mucilaginous matters are 
partly soluble in caustic potash and partly coagulated as a 
curd resembling egg albumen, they are easily separated from 
the oil. This is accomplished by filtration, flannel filters 
being useVl, the rough side, of the cloth is turned towards the 
oil, which is in this way obtained perfectly clear. 

In this method also it is important to use the minimum 
quantity of the reagent — in this case, caustic potash — -since 
the employment of large amounts involves great loss of oil. 
If more potasli is used than is absolutely necessary for the 
removal of the impurities, then the caustic lye attacks the 
oil itself, converting a portion into soap, which remains 
dissolved in the layer of liquid below the oil. In the case 
of refineries carried on in connection with soap-making, or 
which have opportunities of utilising the once-used lye, the 
loss in question becomes of less importance. 

The minimum quantity of lye cannot be determined with 
accuracy, since it depends on the degree of impurity pr('s<‘nt 
in the oil. For instance, a freshly pressed oil prepared under 
very high {e.g. hydraulic) pressure, will evidently contain a 
larger quantity of impurities than an oil that has ])een stoia'd 
for some time. , Therefore a larger amount of alkali will be 
needed for refining a freshly pressed oil than for older oils 
that have been stored. The only way to ascertain the 
minimum amount of lye required by an oil is by accurahdy 
testing a small quantity of the oil to be refinerl, and by 
practical experience. The advantagest^f refining by caustic 
potash lye are not inconsiderable, the process being rapid 
^and unobjectionable, yielding an absolutely acid-free product, 
every trace (if acid having been promptly neutralised by the 
alkali. If performed in wooden vats heated by steam, or in 
clean ir^n pans if steam is scarce, the oil <loes not acquire 
any dark coloration ; copper pans should, however, be avoided, 
the metal being attacked by the potash, and a green colora- 
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tion, due to the solution of copper compounds^ imparted to 
the oil. 

The only objection that can be urged against the potash 
processes that the oil does not lose any of its original colour, 
but juay, on the contrary, if an 'excess r)f potash has been 
employed, even become darker ; this may not be objection - 
able in isolated cases, but is nevertheless undesirable. 

2. Caustic Soda method . — ^rhis is chiefly employed for 
cotton-seed oil, linseed oil, etc., and acts similarly to caustic 
potasli by saponifying the free fatty acids forming a paste 
Avith the resultant soap and the water, whereby mechanical 
impurities ar<‘ enveloped and carried down. A few of, the 
im])uril^ies are, however, attacked chemically, while the resin 
acids are also converted into resin soaps. Saponification 
of the oil must 1)0 avoided, the endeavour being to saponify 
only the free fattv acids and resin, leaving the oil unchanged. 
jMo]'('()ver, concentrated solutions of soap exert a powerful 
emulsifying influence on oil, and diificulties arising from this 
cause have not infrequ* ntly to be dealt with The residue 
is much greater* than from the acid treatment, but, as already 
stated, can 1)0 utilised in .soap-making. 

t)n the other hand, the freedojii from mineral and fatty 
acids, resulting from the alkah tr -’tment, readers the oil 
advantageous for lubricating purposes. 

\a) Bareswille’s method. The oil is incorporated with 
2 to d per cent, of t^oncentrated lye (86° B.), and gradually 
heated up to (hV' to 70' C., whereby a foamy head is formed, 
whicli afterwards becomes flocculent. The* coaguliun en- 
closes inecluinically suspeiuied impurities, and gradually sub- 
sides when the oil is left at rest. The supernatant oil is 
thoroughly washed with hot water to remove any dissolved 
soap, and the deposited residue, consisting of lye and soap, 
is utilised for soap-maid i]g. 

Care has to be taken in carrying oui this treatment that 
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the temperat^ire does not exceed 75" C., since otherwise the 
soap formed granulates arid floats on the surface, rendering 
the purification more difficult. The loss in this process ^may 
amount to^lO per cent, of the weight of the oil. 

(6) Dangiville prescribes the use of very dilute lye, air 
being excluded. In the Patent Specification it is stated that 
the oil should be heated to 85" to 40" (I in a vacuum pan with 
lye of 0*25 to 1*5 per cent, strength, the evaporated wnter 
being constantly rejjlaced. After a short time the contents 
of the pan are transferred to a suitable clarifying vessel. 
The watery liquid should be e(pial in volume to the oil. 

(e) According to Longuerre, in refining cotton-seed oil 
with soda lye, the colouring matter should be r('covered by 
saponifying the residue with strong lye and separating the 
resulting soap with highly concentrated lye. d’h(' sub-lye 
containing the colouring matter is then treat(id with alum 
or protochloride of tin, which pr<‘cipitates tlu^ colour a-- an 
alum or tin lake. 

No practical value is attri))Uted to tht.‘ processes h and r. 

{(1) Errard employs only weak lyes of a])out 12 to 11 P. 
r3y a preliminary determination Ihe most suitabk; (juan- 
tity is ascertairied, and this amount is added to the 'nil, 
agitation being continued until the reaction is complete. 
After prolonged rest three layers form in the litjuid, the oil 
uppermost, then an emulsion of soap, oil and dirt, and 
underneath, the strongly alkaline wat(U'^ If this separation 
does not take place, some brine is added to etfoct a kind of 
salting out, subsidence being then facilitated by the increase 
density imparted to the water^ After settling, the clear 
oil is drawn olf and repeatedly washed with water, an opera- 
tion that is continued until the effiueat water comes away 
perfectly ’clear. All the washings are united, and the fatty 
acids thrown down from them by means of an acid. If the 
washing has not b^en complete it is possible that the oil 



247 


^ TOl^’JNINC; SITLl‘'AlTtI(; ACID, li^C. 

may become turbid within a few days, and may, moreover, on 
burning encrust the wick with a deposit of alkali *carbonate, 
causing it to break off. • • * 

d. .fmmonia method . — For several reasons refining with 
ammonia is preferable to the lye methods, l^ut the te^ndency 
to form emulsions, difficult to separate although less marked, 
is still (^countered. Ammonia attacks organic compounds, 
and renders them insoluble in oil. The ammonia method is 
suitable for application to rancid olive oil as follows ; 100 
kilos, of oil are intimately mixed with 1 kilo, of water con- 
taining I kilo, of ammonia in solution, and, after the emulsion 
IS formed, left to stand for a considerable time to allow the 
separated salts to subside. According to l)e Keyser, better 
results (;aff he obtained by using concentrated ammonia and 
leaving th(‘ emulsion to settle, with exclusion of air. A sub- 
seepumt careful washing with hot water is essential to remove 
th(' last traces of ammonia. The washings, which are at 
first turbid, must be collected and left to settle, in order to 
prevent loss of oil. ddie method has only met with limited 
ap])li cation. 

4 Luni' Waii r method. — dV) every 100 parts, by weight, 
of oil,, 24 parts of lime water, part of SeiLi-'Jtte salt, and 
jiart of zinc sulphate are used. 

ddie lime watcu* is prepared from 12 to 15 ^arts, by 
weight, of wtdl-burned lime, and 00 to 86 p4,rts, by weight, 
of soft water ; if not intended for immediate use but stored 
for some time, care ntust be* taken to prevent, as far as 
possible, access of air. 

The finely powdered salts are dissolved in the boiling ^ 
lime water, and* the licjuid* still at boiling tAn^ierature, 
stirred into the oil by degrees. The oil is agitated for 
another half-hour^ or a full hour, so as to complete the 
mixture, 'Fhe separation and clarification are effected at 
15' to IB' C. within twenty-four hours, the operation being 
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performed in a specially warmed room when the temperature 
is lower than this. T^lie settling vessel is cffpacious and 
made of deal, the lid, which « is fiierced by a hole in the 
centre, being fastened by a bolt or wedge. A plunger re- 
sembling a chip:n dasher, but bearing several disks with 
larger perforations, serves to agitate or beat the oil, being 
raised and lowered by means of a handle fitting into the hole 
in the vat lid. 

After beating and stirring for an hour the impurities 
floating on the s*arface arc removed by a ladle, and the oil 
left at rest until the following day. 

A tap at about an inch from the bottom of the vessel 
serves to draw off the wattu- from the jHirified oil, and as soon 
as the next layer of soapy matt<T begins to issue' the tap is 
turned half off, and care taken to collect separately the clear 
oil directly it appears. 

The turbid li(j[uid should also be collected separatc‘ly, since 
a little oil will separate from it in a few days, or it may be 
used as it is for cart grease*. 

After the lime treatment tlie oil must bo washed repeat- 
edly with hot water until perfectly pure and clear. 

5. Zific GJiloride method . — For refining raptj oil, zinc 
chloride is recommended (either used in* the dry staU* or as 
a highl}'' Concentrated solution), bt'having like sulphuric acid 
and effecting a greater or less degree of change in organic 
substances. It has been ascertained by experiment that zinc 
chloride dissolves, and in course ck time carbonises, the 
mucilaginous bodies in crude oil, but does not attack the oil 
itself, provided the correct proportions of oil and reagent are 
adhered toS In Wagner’s expeViments rape oil was continu- 
ously shaken up with J per cent, of a syrupy solution of zinc 
chloride (specific gravity, 1*85). The oil ^at first assum{‘d a 
yellow*-brown colour, tuiming afterwards to dark brown, and. 
at the end of a few days depositeU dark brown flakes at the 
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bottom of tbe vessel, the oil itself still remainiiig dark and 
turbid. Oi\ heating, by introdjictioii of strain and addition 
of hot water, the oil, after stfinding for a few days, separated 
olean and jiurc from the underlying watery liquid. ^ 

b. BoiMng wUli wafcr,~A few (^ils— suoih as linseed oil, 
eastor oil, etc.— -are refined by simple boiling with water 
To this end the oil is mixed with 20 per cent, of its bulk of 
water and the temperature graduaily raised to 100' C. The 
alliiimen coagulates and carries down with it mechanical 
impurities. 


liEFfNiNG WITH Tannin. 

Ihe oil 'is lieated in a suitable vessel (wooden vat with 
steam coil), a 5 fier cent, solution of tannin added and well 
stirred in. The tannin solution is most easily prepared by 
extracting Iresh tannin material in water and sieving the 
brown decoction. When mixed with the oil it forms a milky 
liquid, whicdi after cooling and king standing separates into 
an ii]jper layer of clear Oil. a central zone containing some 
oil, and a lower stratum of watery liquid. The oil is drawn 
off, and the intermediate layer of sediment is filtered, since it 
yields a certain amount of oil. Taimin coagulates albumin- 
ous Huhstancos, and therefore con\! rts the all)uiu^n in the 
crude oil to a curd, which, by sum. uii ding suspended 
impurities, also effects a mecdianical purthcation. This 
explains the difference in the results obtained by the use of 
tannin solution at various times, liemoval of resin and 
dissolved impurities (other than albuminous) are jhore out of 
the question, and for this reason the tannin methpd is only 
sometimes eiuployL?a for linseed and cottoii-seed oils, its chief 
use being for fish oils. The colouring matter of the oil 
4ilso remains imaffeftted, so that oils refined with tamfin are 
not improved in colour. * 
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EKENBERG AND ASL'IXAIJ/S METHODS OE BEEINJNG OILS. 

Martin Ekenblrg, as the result of t‘xperiiuents made with 
the centrifugal emulsifier of the “ Aktie Jiolaget,” Stockholm, 
elaborated a process for the refining of oils, which wtxs tested 
by Pr. Eudolph l^enedikt, and reported on by him as 
follows : — 

“The centrifugal emulsifier affords, as is well known, a 
means of emulsifying liquids in a most intimate degree, so 
that it may be advantageously employed for mixing fatty 
oils, melted fats, tar oils, etc., with sulphuric acid, alkali 
solutions, and the like, or for xvashing these oils with water. 
The resulting emulsions can, in so far as they persist even 
when left at rest, be separated by the Laval separatoi*.” 

Ekenberg's method of refining oils consists in ]iahsing 
them continuously through a system of emulsifiers and 
separators, in this manner subjecting tfiem to the action of 
various reagents as well as ])erforming the necessary wash- 
ings. The comhiiiation of an emulsifier and a separator 
constitutes an “ element ” of the system. In cases where the 
emulsion separates sutticiently rcadi^ to render the separator 
unnecessaufL a Florentine receiver is used instead. The 
number oj elements re<|uired to form a battery depends on 
the number of washings to be performed. As a rule the 
emulsion passes from the emulsifier direct to the separator, 
the rdiiction between the li(|uid or dissdved purifying agent 

I 

and the impurities to be removed from the oil occurring 

without delay, by reason of the intimate contact produced. 

y5()) 
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When, in individual instances, prolonged reaction is, neces- 
sary, one has merely to add a couple of reservoirs to the 
system to ^ receive the mixture alternately. Should, for 
example, the mixture have to remain twenty-four hours, e^ch 
of the storage vessels must be large enough to hbld one day’s 
pvoduction, and whilst the one is being filled the contents of 
th« other from tlu; previous day are being passed through 
the separator. The proportions of the mixtures are regulated 
either by attaching conical regulators to the supply taps, or, 
in large installations, employing pumps of known capacity. 
Preliminary heaters and surface coolers are used for quickly 
applying or withdrawing beat. The liquids are transferred 
from one element lo anothei by means of centrifugal pumps 
driven direct from the shaft of the emulsifier or separator, 
and therefore working in unison with these machines. 

Any desired amount of oxidation by air or deodorisation 
with dry stcaiin is effechal by Ekenberg in a newly invented 
gas (auulsifier. 

The capacity of a battery w.^h einiilsifiers and separators 
of the usual size varies with the kind of oil, the method of 
refining, and the mixing projiortions, from dOOO to bOOO 
kilos. ])er d*iem ; hut when fatty oils very rich in acid — up to 
25 per c(int. of fre(‘ fatty acids — are to be r fined, for \yhich 
purpose larger amounts than usual of dilute Ives are required 
ill the washing, the capacity of the apparatus fulls below 
these limits. 

The plates of the emulsitiers and the drums of the sepa- 
rators are made of acid-resisting steel, capable of offtiring an 

unusual amount of resistance to the action of alkalis and 
• • * 
concentrated sulphuric acid. For dilute acids bronze plates 

are used, the drums of the separators being dipped in a 

molten alloy of lead and antimony. The following exampiVs 

serve to illustrate the Ekenberg method : — 

1. Ee/ining vaseline oil and heavy mineml oils . — For 



262 


VEGETABLE EATf^ AND OILS. 


refiiiin^^ these oils the usual quantities, 8 to 26 per cent., of 
sulphuric acid are efaploy.ed, the oil being washed with dilute 

*” j < 

lye and finally with water. 

iThc oil is run from the tank No. 1 (FigiS. 75 and 76) 
into the emiMsifier along with once-uscd acid from a separ- 
ator and intimately mixed therewith, the mixture passing 
into a separator which removes the acid and .leads to taiLk 
No. 2. The (quantity of acid de])cnds on the (juality of the 
oil. This treatment with once-used acid, which had become 
reduced in the first operation from specific gravity J '84 to 1‘5 
or 1*6, is to deprive the oil of contained water. 

The oil thus freed from water })asses into a third emulsi- 
fier, and is there mixed with fresh acid from 'tank No. 8, the 
mixture being separated in the second sc^parator, and the 
acid conducted to the first emulsifier. 

In the ^vashing elements the oil is w^■lshed with lye. The 
last tank contains fresh lye, and the fifi.h ont' lye that has 
been used twice Wlnui a S(‘cond washing wdth lye appears 
superlluous, one of the ehiinents is disco]uiect(‘d. Finally, 
the oil is washed in the fifth emulsifier with warm water 
from the tank, and is left to settk* in a J^1or(*ntine receiver. 
The whofe of the eniulsifi(;rs and separators are driven by a 
steanj engine. ^ 

/V.S a result of this treatment the acid resin, instead of 
separating out in large hard lumps as otherwise often is the 
case, forms a homogeneous viscous resin solution, which, 
after standing for some time, sets to a hard mass of acid 
resin. fThe acid separators are aiTanged to empty them- 
selves, automatically as soon as they are stopped. They are 
simple cylindrical separators, whereas the alkali separators 
are provided with internal baffle plates, which considerably 

inJ^reases reaction. ** 

« 

The separators rapidly separate all thin emulsions of 
mineral oils, irrespective of the acid or alkaline character of 
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the washing water. When properly regulated, it is seldom 
that more than 0*1 per cent, of oil remains in the washings. 

The twice-used acid maybe ‘diluted with water, and, after 
the superndtant tar has been skimmed off, employed for the 
mtaiifacture of sulphate of ammonia. . The tT;\ ice-used lye 
' may be partly recovered by the aid of lime. 

, 2. fatty oils . — An installation of this class, for 

refining by sulphuric acid alone in the ordinary manner, 
‘consists of only three washing elements. 'J^he sul]>huric 
acid is mixed and removed in the first, the 'second serves 
for tlic cold and ilu! third for the washing with warm water. 

Kape oil from tlu^ pre^ss is first freed from water and 
fragments of the se(ui hy settling, otherwise a larger (piantity 
of sulpliuri(t ‘acid would be required. The oil runs awav 
clear alter washing, but Ijecomes tur])id after a few hours 
owing to the sejiaration of about 0*1 percent, of water, wliicli 
can In^ removed hy the separator. 

In tlic cas(* of oil rich in fatty acids, dilute lye is 
substituted for water in washing after separation of the 
sulphuric acid. 

d. licifiovifKf tJif' itcnl from very acid fa(<'< and fatty oils, 
— The preparation of perfectly neutral (>il is possie’ ^ j)y the 
Ekenherg system, eveiiifrom products enntaming as much as 
25 per cent, of free fatty acids. The ];)urita ,1 Fats may, in 
many cases, be employed direct for alimentary p;.r,>oses,*but 
in other instances they require to be first freed from ill- 
flavoured, non-acid constituents. 

An installation for treating coconut or oliv^ oil is 
displayed in plan in Fig. 75. It contains six washing 
elements, three of which are fitted with Florentine re- 
ceivers in place of separators. 

The oil is run frgrii the tank 1 to the element E4181, 
where it is washed with lye from tank 2. • 

In E2H2 it is washed with water; in E383 with lye a 
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second time ; in E4S4 with water again ; in with very 
dilute sulphuric or l^ydrochloric acid ; and finally with warm 



water in Eg. The strength of the lye depends on the quantity 
of acid to be Vashed out, and the volumetric ratio between 
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oil and lye, and varies generally from 0*25 to 0*5 per cent. 
Tanks 2 a*nd 6 contain lye ; 4, 8 jand 12 water, and 10 
acid ; whilst 8, 5 and 7 rbcer^re the soapy solutions. 

Coconut oil must of course be melted and treated, with 



warm lye. The great advantages possessed by the^^kenberg 
system as compared with older methods will be again re- 
ferred to ; it should, however, be mentioned that frequently 
difliculties of no little magnitude are encountered. * 

The centrifugal emulsirit?r works well in all cases, even 
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when the^ plates are arranged at considerable distances 
apart. 

So much cannot, however? be* said of the separators, 
which ^sometimes fail to dissociate the components of the 
mixture with a auflicierit degree of perfection. The cause of 
this may be souglit in an incorrect adjustment of the 
apparatus, each separator needing to be specially arranged 
in accordance with the dilference between the specific gravities 
of the liquids to be separated. The separator drum has the 
same form as a Florentine l>ottle mounted on a vertical axis, 
and though the action ot' the s(q)arak>r is computed in a 
different and highly complicated manner, nevertheless the 
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example of the Florentine boltk) may s(irve to indicate the 
importance of a corrc<5t adjustment of the separatoi’. 

If two liquids of different density and (juickly separable 
from each other be continuously poured into a Florentine 
bottle together, the heavier will run out tlirough the outflow 
pipe and the lighter one flow out ovct the brim. If now 
h be taken to represent the heigh', of the bottle from the 
edge to the mouth of the lower pipe, x the distance of the 
effluent from the edge of the bottle, y the height of the, 
lighter la^Jer of liquid, s itfr .specific gravity, and the 
density of the heavier liquid, then 

5 y + (A ~ y) = (A - «) 

X 

^ “ s^' -s' 
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y is, therefore, the specific gravities being known, de- 
pendent on*;r, and it then becomes^ question of adjusting 
the distance x in such al ma\iner that the separation of the 
liquids IS as complete as possible, x attains its highest yalne 
when y ^ h, viz . : — i 

h (s^ ~ s) 

X max. = , 

If X be made greater then oil will escape through the 
pipe along with the heavier liquid. On* the other hand, 
should X be too small the emulsion has not time to separate, 
and oil mixed with the heavier liquid escapes over the brim. 

It is therefore necessary to approximately estimate the 
value of //•from the spccilic gravities of both liquids in every 
instance, and su]>sc(|uently make an empirical adjustment to 
secure the most eiheitmt action. 

The position of the zone of contact in the separator, 
corresponding to the distance y, is independent of the pro- 
portions ol the liquids in the mixture. 

Nevei’theless, e.ven if tlu; adjustment be correct, it may 
happen that the emulsion is not perfectly separated. In the 
washing of fait} oils with lye it freopiently oc< p’s that large 
fjuantities of fat are|left in suspension in the watery liquid, 
and there are even emulsions (designai d by Kkchberg as 
critical ") which, so far from being separated, heconie more 
intimately mixed by their passage through the separator. In 
such cases satisfactory isesults may generally be obtained by 
altering the proportions or concentration of the mixture, or 
by warming it. Assistance may sometimes be tifforded by 
the addition of moderate quantities of common salt>3r Glauber 
salt, but the wash w'ater should not contain enough salt to 
salt out the soaps tliat are to be removed. 

For the reason mentioned a washing battery arrimged 

for one kind of fat cannot be used for another kind without 

17 ^ 
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adjustment. Furthermore, when using warm washing 
liquids the exact degree^ of warmth necessary fot the opera- 
tion should not be exceeded, stnce'the aroma of many oils 
would suffer thereby. 

For the recovery of » the fatty acids and small quantities 
of emulsified oil carried away in the washings, the latter are 
acidified, the fat being thereby caused to rise to the surface. 
The small quantities of oil remaining as an emulsion, after 
the process of washing by water or dilute acids, may also be 
recovered by one ‘of the methods prescribed by h^kenberg, and 
returned to the crude oil or disposed of as second quality fat 
to the soap boiler. 

When an Ekenberg battery is once in proper working 
order it affords the following advantages, in addition to the 
possibility of continuous working: — 

1. The crude oil may be treated dinx't as it comes from 
the press, or it can, if considered advantageous, first be 
emulsified with water, for the removal oi cellular tissue, etc. 

•2. In refining with concentrated sul])hunc acid, some 40 
to 60 })er cent, less fat is saponitied than by the ordinary 
method, the product is in couseqm'iicc' correspondingly less 
acid. 

b. The separator removes the sulpV’uric acid until not 
more than 0*2 per cent, is present, a result otherwise only 
attainable by several days’ standing. 

4. The residual acid is completdy removed by a single 
washing or by two at most. 

5. Whqn the alkali treatment follows direct, after the sul- 
phuric acid treatment, the amount of reagent required for 
mineral which contain no Irec fatty acids is reduced to a 
minimum, only 0'2 per cent, of sulphuric acid having been left. 

6. ♦.The yield of purified oil is as a rule greater than from 
the 61d process, if the operations have been correctly per- 
formed. 
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7. Free fatty acids can be removed until only 0*05 to 
0*10 per cent, is present. ^ 

The apparatus oonsiiits chiefly of two flat plates of par- 
ticiTIar shape, placed opposite each other, with their polished 
edges engaging one in the other.. The Ic^wer plate is fastened 
on a vertical axfs which is prolonged above the plate, the upper 



portion being bored out in the shape of a truncated cone, 
with the apex at the top. The lube so formed conveys tfte 
liquids to be Tnixed into the apparatus. To* this end it is 
pierced immediately above the low’er plate by a couple of 
apertures, from which the liquids escape into ^he space 
between the wide plates. A screw thread is cut on the 
outside of the tube, an3 on this the ujiper plate is laid and 
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fastened by the aid of two nuts. The adjustment of the*two 
plates is effected by means qf three micrometer screws in the 
edge of the upper one, an arrangemant admitting of accurate 
and readily measurable regulation of the distance betVeen 
them. 

The shaft is driven either by a small turbine, which is 



Fig. 7‘.). — Separator, 


particularly suijiable for experiments on a small scale,, or, for 
"p]»actical w'orking, by a driving cord. A speed of some 7000 
revolutions a Alinute is maintaine(f. 

The plates arc enclosed in a fixed lead-lined case, which 
serves to (*atch the commingled liquids, and to convey them, 
by means' of an outflow pipe, either direct to the separator 
or into a collecting vessel. On the*top of this case an open 
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cylindrical vessel, separated into two divisions by a partition, 
is fixecf, one of the liquids to mixed being run into each 
of Jhe compartments. At the bottom of each chamber is an 
openkfg, closed by means of a plimger, whiclf Efllows the 
liquids to flo\^ into a feed hopper, Sebouching into the 
hollow apex of the driving shaft. The delivery of the liquids 
is reflated 1)}^ the plungers, and the proportions of the 
mixture thereby controlled. The adjustment is facilitated 
by a graduated scale, marked on th eastern of each plunger 
from 0 up to 100, and a constant level of the liquids in the 
upper vessel is maintained by a float situated in each, this 
arrangement ensuring a constant rate of outflow. 

Tlje materials used in the construction of the apparatus 
are selected with a view' to the class of work to be performed. 
Tor w'eak acid liquids, acid-resisting bronze, for strongly acid 
ones, acid steel, and for alkaline liquids, wrought steel is 
employed. If the jdates are to Oe exposed to the action of 
hydrochloric acid, they arc coated with a lead-antimony 
alloy. For laborator; work, plated apparatus is recom- 
mended. 

The method of construction must he characterised as 
got)d, since hut few" parts are used, and these are extremely 
solid and easy to take to pieces, c an and rertew'. The ap- 
]iaratus runs at the above-named speed of TOOG^revolutions 
a minute, w’ithout the slightest noise or vibration, and the 
danger of “ explosi|)n,” /.c., the blowing out of the upper 
])ortion, is totally prevented. In one experiment the speed 
was increased to 12,000 turns per minutft, without any 
further damage tlian a spoiled bearing, whiqt was immedi- 
ately replaced. 1'he apparatus, w^hich was driven by a tur- 
bine, ])raked automatically. A similar case cannot occur in 
practice, since *cord driving gives a definite and npt greatly 
varying speed. Turthqiqnore, the experience of years de- 
monstrates the safety of the^ machini, which is built, on 




(7000 revolutions) is the same as yi this latter apparatus, 
with which it has ^proved perfectly reliable in instances 
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numbered by tens of th(5usands. Moreover, the drum of the 



Fig. si. — E mulsifier (elevation). 


separator is much liigher »ud heavier than the upper part of 
the emulsifier. 
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The capacity of the machine at the indicated speed of 
, 7000 revolutions per n^inute depends on the dimensions of 
the space between the plates, und*^ on the viscosity of the 
mixed liquids. That the capacity is great was shown by an 
experiment wherein, with an aperture of only 0‘01 milli- 
metre, 700 litres of water at 16'' C. were delivered in an 
hour. Fatty oils, melted fats, mineral oils, tar^ oils, etc., 
naturally, as a consequence of their greater viscosity, pass 
through at much slower rates; but it is not necessary 
to adjust the plktes so close together, even for very fine 
emulsions, the best working apertures being in most cases 
between 0*05 and 1*00 millimetre. 

When once properly set the apparatus works continu- 
ously. Before commencing, the rate of flow oi the two 
liquids (depending on their viscosity) must be determined, 
once for all, by a preliminary experiment, which may easily 
be performed by means of the adjustable plungers in the 
upper feed boxes, the stems of which only require to be 
raised or lowered until the liquids to be mixed are delivered 
in their correct proportions. This is easily arranged after a 
few trials, and thereafter the work can be carried on uninter- 
mittently, an ‘interruption only being necessary when, oil of 
very different viscosity is to be treated. Un order to ensure 
the greatest efficiency when used in the fat industry, the 
emulsifier should in most instances — and particularly wdien 
alkaline or neutral liquids are employed for mixing — be com- 
bined with the separator, which is attle to rapidly dissociate 
emulsions ojhcrwdse of considerable stability. 

. The De Laval separator may be emplo3^ed with advantage 
when the fa*c rises so slowly from the oil an*d water emulsion 
that the ordinary receiver, a wooden vessel with separating , 
pipe, oil the principle of the Florentine b*)ttlo, is inefficient. 
These* separators are made in various sizes and capacities 
ranging from 300 ^^o 2000 litres per hour. 
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Aspinall, Hoar, and Wise’s Process of Kwning. 

In this process the oik ‘fats are made conductive and 
then titiversed by an electric current. If, for instance, 
cotton-seeS oil oH olive oil is to be t^reated, Vat is'divided 
into two compartiifents by means of a diaphragm, and an 
electrode placed in each, the positive pole being preferably 
of carbon and the negative of cop]^>er. These electrodes are 
connected with a direct current machine, with an EMF of 
not less than 6 volts. The positive (carbon) electrode is 
iminersed in a solution of sodium chloride, with a density of 
2^ (Twad.), the oil being made conductive by mixing it with 
its own Yolyme of brine of the same strength ; this mixture 
of oil and brine is placed in the compartment containing the 
copper electrode. The diaphragm being porous allows the 
passage of* the current, but retains the oil in its proper 
com])artment. The separation of the oil and brine in the 
mixture is prevented ])y continued stirring, preferably effected 
by means of a mochaniv.al agitator. The passage of the 
current results in the formation of caustic alkali and hydro- 
gen, which react on the oil whilst in intimate contact with 
the brine solution, causing the impurities to amickly collect 
in tlie brine. Sanyiles are drawn from time to time, and 
when the operation is considered atr fu ishod, the oil is run 
off and left to settle. The impure brine mav also h& drawn 
off from time to time and replaced by clean water. As a 
rule it is not advisable Jo resort to the aid of heat, though if 
the oil is difficult to jmrify, warmth may be applied ; but in 
such cases a temperature of about 80^ C. should' not be ex- 
ceeded. Oil mayj)y this ^meihod be purified wilili a much 
smaller percentage of loss than is attendant on the other 
usual processes. ^In individual instances, water strongly 
acidified by sulphuric acid may be substituted for tliejiirine 
and electrolysed, the mixtures being maintained b}' stirring. ’ 
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The oil is fre(]uently again r<?fined by mixing with a 
solution ol' caustic sod|i at a temperature of 70“ C. The 
process may also be advantagdonsFy applied to many other 
oils, such as rape oil, coconut oil, castor oil, and^ other oils 
and fats. 

Aspinali/s Process for Defining Oils. 

The oil, cotton-secd oil in ])articular, is treated' with brine 
and soda lye. A vessel large enough to contain double the 
quantity of oil toJ)G piirihed is necessary for the [)rocess, and 
should be fitted with paddles to ensure a good iiuichanical 
stirring. 

’ Tanks for the brine and caustic lye are situated above the 
oil vessel, which is also fitted with hot and cold wattT pipes, 
and surrounded by a steam jacket for warming the contents 
by steam heat. I’he vessel is emptied by way of a tap at the 
bottom. 

The oil under treatment is run in at a temperature of 
about 27“ C. and, the paddles being set in motion, an aqueous 
solution of common salt, of a density of some 10' (Twad.), 
is added at th(^ rale of about dOO litres per 1000 kilos. 
f80 gallons p(T ton) of oil. Stirring is continued until 
an intimate mixture of oil and brine k produced, and is 
iiiaintainevl whilst the caustic soda Iwi) of 22 f'rwad.) is run 
in, also^at a temperature of about 27’ C. 

According to the inventor’s description of the process, the 
‘employment of sufhci(mt caustic ly(J to effect liy itself the 
purification of tln^ oil results in considerable loss by sa])onifi- 
cation. Th3 use of brine lias been jirescribed for reliniiig 
' oils, but wjih very limited and incomplete results. 

According to published reports k is frequently the custom 
to add brine to the oil after the purification with caustic soda, 
]>ut ihS use of salt at this stage cannot prevent the excessive 
saponi cation which has already JLaken place previous to the 
addition of the sfi.lt. Aspinall observed that when the oil 
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was first intimately mixed "With brine, and the lye added 
to the mixturej* the brine protected the^oil from excessive 
attack by the canstic* alkali and <^'ierefore allowed the purifi- 
cation to be cl/ectcd with very little loss. Hence the process 
is based on the preliminary mixing of ofll and b:rine by cner- 
g'^tic agitation, and treating the resulting mixture with lye. 

'* In carrying out this method care must be taken to use 
just enough caustic soda to clarify the oil. 

I’lie appearance of the oil affords a sufficient guide for 
the workman. A sample dropped on a glass plate should be 
({uite clear, although it is full of little dark spots; this test 
being universally known in oil refineries. Immediately the 
oil is clarified Hjc ])addles i. re stopped, and water at 00'' C. 
<or, in many instances, cold) is sprayed over the surface of 
the oil, whereupon the colouring matter passes into the 'water 
and sinks to the bottom, leaving the clear oil floating on the 
surface. 

A large (luantity of water is recpiisite, as the washing 
must continue until all th<‘ l onps in the oil have become 
dissolved, and until any oil that may at first have been 
carru'd down mechanically along with the colouring matter 
has soparp»ted and reascendiMl to the surface. 

different oils ro<]uii!ifc to be treated with, different quan- 
tities and strengths of lye and brine, the amount of which 
can be determined by preliminary tests. It is pn ferabfe to 
warm the oil helore treatment. 

After thorough washitig the oil may he freed from 
suspc‘nd(‘d water by warming it to 70 C. If the process is 
carried out in an efficient manner no saponification occurs, 
neith .u’ is any mucilage formud. * The oil may be afttAwards^ 
clarified completely in the usual manner, ana cotton-seed oil 
so treated is marketable as olive oil. If intended for r^le 
as bleached oil, bleaching is performed in the ordinary way. 
The Aspinall method is suitjflite for both warm and cold 
\ drawn oils. 



CHAPTKH XIIL 

PURIFYING OILS AND MECHANICAL APPLIANCES FOR 
REFINING. 

Villon reports as follows on the purification of oils by 
means of liquid sulphurous acid, which is apparently prac- 
tised with success in Germany : — 

Tlic oil is ])]aced in a cylindrical boilin'^ pan, with a 
double lead bottom fitted with an efficient stirrin^^ apparatus. 
About -J to 1 per cent, of liquid sulphurous acid, free from 
water, is run through a pipe into the oil, wliere it immedi- 
ately vaporise.s and acts on the albuminoid and protein 
colouring matter. The reaction is facilitated and completed 
by the aid of steam lieat applied by means of a coil. The 
resulting increase of pressure, which sliould not exceed 
13*7 poumls per square inch, is indicated liy a ivanometer. 
The mixture is allowed to cool and tdie reaction to continue 
for s^eral hours, the oil being then washed for some time 
witR hot water and afterwards filtered.” 

This process apparently yields good results ; the oil is 
clear pale yellow and very bright, burning well without 
carbonising the wick, and lubricates without gamming. 
Attempts have been made to combine the zinc chloride 
and sufphurous acid processes,, and with success. Whe > zinc 
chloride is used the oil needs thorough washing to remove 
th^ final traces of the reagent, otherwise the burning quality 
of» the oil suffers. In the combined process the oil is first ' 
stirred up with a syrupy sbllition of zinc chloride, and the 

(268) 



PURIFYING OILS AND j^PPLIANCES FOR REFINING. 269 

mixture then treated with sjulphurous acid in the manner 
already describal. 

For clarifying and preservin< 5 ' fatty oils Villon employs a 
mucilaginoub product (designated by him “ Algosin ”) which 
is obtained from Algae, which, like many similar substances, 
is gifted with the propei'ty of clarifying turbid liquids ; being, 
however, unique in its power of exerting this influence on 
fatty oils. If a concentrated alkaline solution of this algosin 
stirred up with a turbid oil, and the latter poured otf and 
filtered after settling for twenty-four hours, a clear product 
is said to ])e obtaiiu’d, which does not again becom(^ turbid 
even after a considoroble lapse of time, and which, further- 
more, has a gr('‘ 4 ter p()^^er of resisting the intiiience of light 
and air than liny fitsh fatty oil, preserving, moivover, its 
pure odour and flavour for a long while. Villon treated 
olive oil, sesaiii(‘ oil, and nut oil with algosin, and found 
that after an exposure of hftecni months to light and air 
ill shallow basins, th(' p<u;ceutage of acids did not exceed 
0'02 to 0*0;-), wliereas the sauu' oils, without th(^ algosin 
treatment, exhibited from 6‘Jb to l->*7 p(U’ cent, of acid 
uiuba* similar conditions. 

NbUDLINodut ox TUK Tf lUFlC.-VTION OF VkoFTABLF OiTS. 

u 

Ndrd linger obviates the evils attendant oj tlie onhnarv 
methods ol purilication and the use of mechanical n fmiiairCes, 
by treating llu; oil with oleaginous solutions of certain re- 
' agents, certain salts of tlicjfatty acids, resin acids, benzoic 
acid or their homologttes being particularly suitable. So far 
as this has hitherto been observed the solubility of t^ie salts 
of fatty acids in vegetable oils^ineroases with the mo/ecular 
weight of the acids themselves, and from buDyric acid up- 
, wards the majority of Jhe salts in question dissolve in frc^i 
10 to 20 parts of vegetable oil at temperatures from lOO'’ 
to 200“ C. In connection with -this question of solubility 



270 


VEGETABLE PATS AND OILS. 


the composition of the vegetable oil has but a subordinate 
influefice, the salts dissolving almost equally" in sesame oil, 
poppy ojl, rape oil, linseed^ oil* ground-nut oil, and cotton- 
seed oil. 

*\Vhereas^ the 5 to 10 per cent, solutions of The compounds 
of the alkalis with higher fatty acid^s, containing niore than 
four carbon atoms, form at ordinary temperatures more*or 
less oleaginous, viscous liquids, which do not throw down 
any solid deposit (the same beliaviour is noticeable in t4f^ 
.corresponding salts of oleic, abietic, and sylvic acids and 
their homologues), the metallic salts of these acids in olea- 
ginous solutions at ordinary tianperature have somewhat the 
>consistency of lard, or else a yjortion of tl;e salt that has 
been dissolved at higher temperature crystallises out again. 
The 5 to JO per cent, solutions of the zinc, cadmium, iron, 
copper, manganese, and lead salts of these a'cids form clear 
solutions at temperatures betv een 40 and (at highest; 
100' C., the kind of vegetable oil employed as solvent being 
immaterial. The lime, magnesia, ahimma, and baryta salts 
are also soluble in vegetable oils, but ar(> not — or at least 
no: to the same (‘Xtent — endowed with the ])eeiiliar pro- 
perty possessed by the other metallic salts of throwing down 
mucilaginous bodies. 

If'small quantities fo to JO per cent.) of the oily solutions 
of Hhe metallic salts of the aforesaid acids he introduced into 
vegetalde oils a clear solution is at first formed, hut after a 
little while the mixture becomes i loudy, especially in presence* 
of air, and the mucilaginous impurities are gradually pre- 
cipitated, as more or Jess coloured flakes, in combination 
with 4te previously dissolved metallic salts. 

In Nordlinger ’s opinion no chemical change occurs, 
t^e probability being that the mucilaginous particles are 
weighted^ and so drought to pree/p/tate, tie wetaJfic saJts 

in the sande way as is observed in the case of certain . 
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‘Colouring matters. The* turbid oil is freed from the pre- 
cipitated substances by filtration. 

Briefly summarised, the process is carried out as follows : 
The sales 9! heavy metals (iron, lead, copper, manganese, 
7Anc, etc.) with higher and substituted fatty acids or benzoic 
Rcid are dissolved in about 10 to 20 parts by weight of 
vegetable or resin oils, at about 150' C., and the solution 
gradually cooled, the clear liquid being drawn off from the 
insoluble residue whilst still w'arm (51" to 80 ' C.). Of such 
:solutions — so-called “ purifying oils ” — the following may be 
used for the purposes indicated, r/c. a 5 per cent, solution of 
‘Oleate of zinc in cotton-seed oil, or 10 per cent, solutions of 
•oleate of le^.d or stearate of iron in sesame oil, or of resinale 
•of iron* or manganese in linseed oil. 

Thes(^ j)urifviDg oils, in so far as they are not clear and 
fluid at oi^dinary temperatures, may be rendered so by 
moderately warming, and then are mixed with i3 to 20 or 
80 times thenr own weight of the vegetable oils to be refined. 
A clear solution forms, which after a short time liecomos 
cloudy, especially when it has i>ecn exposed to tlie air. The 
impurities settle to the bottom along with the metallic salts, 
and are removed as already described. 

I'or refilling sesa^jiie oil a purifying solution of lead oleate 
in sesame oil is employed; for ground-nut oil, iron stearate 
in sesame oil; for rape oil, lead oleate; and for linseed oil, 
irpn or manganese resinale (ferromanganic resinate). 

Nbrdlinger has alaD extended the application of the 
process to oils and fats of animal origin in the following 
manner : — 

One of the purifying <jiis*is mixed with abou*t 10 to 20 
volumes of the animal oil or fat under treatment (c.g, Bsh 
oil or tallow), previously liquefied by warmth if ne(>;ssary. 

e/edr //quid ;z^ddim//y /fccoiues tur/^/d /y t/ie 
of the iinpuritic'K, along witiitie metallic salts as fine flates. 
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The oil is then clarified by settling, ^filtration, or being passed 
through a centrifugal separator. 

In order, to refine crude tadlowv (for example), the^fat is 
melted and mixed with a small percentage of a solution of, 
say, lead oleate^n tallo^, and the mixture kept warm until 
the flocculent precipitate of impurities lias formed. The 
clear tallow is then either poured off from the sediment, 
filtered or separated ]>y the centrifugal machine. Fish oil is 
refined by mixing with a suitable quantity of a purifying oil, 
consisting of a fatty acid salt of iron dissolv('d in rape or 
any other oil. 

iMfa’ilaxk AL Ai'fliancl.s for Kkfimno. 

It is evident that tlu^ mixture of the oil to be ndined, and 
the reagent which is to destroy or otherwise r(‘move the 
mucilaginous or other impurities, must be very intimate 
index'd, and with this object mechanical appliances are used, 
their dimensions and ca])acity depending of course on the 
quantities of oil to lx* tretited at any om^ tmus These 
applianc(‘S are of various kinds, tin* following being em- 
ployed : — 

ia) Stirrers, with horizontal arms mounti'd on a vertical 
shaft, set in motion by any snitahh* nK;ins, and so effecting 
the intimate incorporation of tlie oil and watery fluids. 

{h) Air, either blown into or drawn through the oil, by 
W’hich means an intimate mixture is jilso effected. Air 
agitators were first successfully enijiiloyod in the refining of 
mineral oils, and were subsequently made use of for vege- 
table oils. The mixture produced is extremely intimate, the 
operation much cleaner than^wdien mechanical stirrers are 
used, and finally the air exerts a bleaching action on the 
vegetable oils ; the only thing to be feared is oxidation. 

Eape oil, cotton-seed oil, and sesame oil are not injured 
by air in the comparatively shovt time of exposure (two to 
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three hours), but in the^case of drying oils the air naturally 
exerts an unfavourable influence ; onjy, how^ever, when they 
are intended for*other pitrpo^es than painting or varnishing. 
Injectors (for refining by exhausting air), although jch^aper 
than air-blast agitators, are very setdom uted, owing to the 
necessity of having the refining vessel airtight, which ren- 
ders the control of the operation difficult ; and indeed the 
mechanical stirrers with beater arms are still more generally- 
used than any other form. 

(c) Centrifugal emulsifiers, at present* but little used, 
are nevertheless of a character to entirely supplant all 
other methods of mixing. The following advantages are 
possessed }:«y these machines: continuous working, great 
capacity with little consumption of power, economy of space 
and sulphuric acid, better quality products, and the possi- 
bility of treating freshly pressed oil. 

J^LOWEES I’OK OR OtHEE LIQUIDS 

WITH Oil. 

^riie Korting apparatus consists of an open, trough-shaped 
iron vessel, at the bottom of which rests a perforated steam 
pipe, continued through the side of thd pan’ and turned 
upwards, the outei^ limb being fitted with a Korting’s 
injector. This steam blower is empkjycd in pla^e of a 
mechanical stirrer, and completely obviates Oie inconveni- 
ences of the latter. Its action depends on the circumstance 
that a current of steam* flowing from a narrow tube into a 
wide one, carries with it the surrounding air, andjimparts to 
the latter sutlicient speed to enable it to overcome the pres- 
sure of a column Df watei^ 2 o metres in height!^ Tha air 
issues from the perforations in the pipe (Fig. 82) with such 
vehemence that it imparts violent motion to the surrounding 
liquid, and stirs up all the precipitated or added substaTices 
lying at the bottom of the vdssel. 




Fill. B'i, — Air-l)l;i.sl aj^itatoi- wilh Kortiiig iiijoctor. 

5. It requires no attention or supervision, and niay be 
started by simply opening a steam valve;. The stnnigth of 
the blast 's regulated by the srnie means., - 

G. The apparatus works economically in the extreme, 
especially when compared with manual labour. 

7 The pipe at the bottom of the vessel takes up but a 
small sp ice, and does not in a^'y. way impede cleaning. 
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The air pipes LL*are screwed on to the injector in the 
manner Shown in the drawinj^. ^They sj^ioiild not be made 
narrower than practical ^ixperience shows ^o be advanta- 
geous. On cither side these air pij^es are fitted w’jtl^, sundry 
tubes, 10 inillinietres in dianiefe^r, proficting down^^ard^, 
their number being ix'gulated so that the total area of 
delivery's exatdiy double tlie sectional area of the air pipes 
employed! Tlie latter are laid some ‘2.1 inches a])ove the 
centre of a pair of inclimMl Ixaxrds fastened to the ])ottom, 
and starving to l('ad thelupiid constantly back into the sphere 
of a(‘tion of tlie compressed air. Wlum the vessel is over 27 



0 . . . 

inclies ^^i(le, a single air ]n’])e is no h»nger sufficient, and 
xn addilionai pipe must b(' (un])Ioyed for e-n h 2(^ inches of 
svidth. The diaimder of the steam pipe, valve, and injector 
pipe must not )k^ deejeased l)eyond the prescribed limits. 

Another apparatus for intimately mixing liquids is worked 
by compressed air. 

In Fig. HI A^is tlie tank, 1) the air coiu[)rei4or, a tjie air 
supply pipe, with brandies b in the tank. The air esc^apes 
through small apertures in pipes placed at tln^ bottom of the 
tank, and the ascending air bubbles set the wJioIe liquid in 
rapid motion, producing 4uore intimate mixture than can 




^76 


VEGETABLE FATS AND OILS. 


be obtained by mechanical stirrers. 'The air compressing 
apparatus can be erected in any convenient manner, whether 
vertically, horizontally, or at an aifgle. It is a universal rule 
with ail cempressors that the pressure exerted by the blower 
increases with the 'pressure of the steam, and the more the 
spindle is screwed down. In order to prevent unnecessary 



Fig. 84. — Oil refining pan. 


back pressure the air delivery axierture should not be made 
too small, j^pd diminutions in the suction pipe also act 
unfavourably. If the delivery of tiie air is effected through 
a number of openings, the sum of their sectional areas should 
not be^ less than times the diameter of the X)ipe as given 
in the maker’s catalogue. 
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Oil Defining Pans. 

The pan A (Fig. 84) is incjjies wid,e, contains a steam 
coil^D whidh enters *thi^ ugh the lid, and ‘after numerous 
winding makes its exit in the same way. TJ;ie^lid also 
carries a tube s^urmounted by vessel to which ^an air 
ejector JL is attachcxl. This ejector serves, when set in, 
motion, to produce a partial vacuum in the upper portion of 



.Ffo. 85.- -Deoantaiiou and filtering apiiarafcus for i kernel oil. 

E, suiTOund^ig A] T', oiYluent val\e; (1 valve rods; H, diseliarge 

tap; K, feed pipe. ^ 

the pan, the lower two-thirds of which are filled with oil. 

^ As the vacuum increases frt^sh air forces its wa\^ in through 
the tube L and caii^j‘.\s a brisk movement in the oil, ^vhicliis 
heated by means of the stiiam pipe D. Not only is any water 
that may he mechanically suspended in the removed by 
this movement in conjunction with the higb« temperature, 
hut the oxygen of the an* also acts chemically on the oil. 

Oil treated in this apparatus is just as clear and pure as 
if purified in a refinery. Direct steam can also he eyiployed ; 
the precipitated matters, subside quickly, and can be drawn 
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off through the tap Z. An interesting feature about this 
apparatus is fhat the temperature of the oil is higher than 
can be producecl by the steam coil ^ a ccrciimstauce explained 
by the internal friction of the small particles of the oil; the 
result being siiniiai\to that produced by shaking a liquid. 

Schnkidek’s Df.cantatiok A^’^ Kiltkring Aitakatus 
FOR Palm Keilnkl Oh.. 

The apparatus is very compact in form and is easily taken 
apart for cleaning. Jt consists of wooden and leaden boxes. 
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Fkj. so. — D ecautaljfii aixl lilleriiif' np} aratus. 

A, dcwintnig boxes; B, bJters; (', sifter; T), slits jii A ; J, supports (see 
Fig. h,0). 

of three kinds, r/;j. : decantation box(<HS A, tilters B, and 
sifting boxes C, wliich latter serve to contain the two former. 
T,he boxes A are formed of a bottom and four vt'rtical walls 
which, jiear the upper edge, are pifirced by horizontal slits J). 
Each box is surrounded liy a jacket fastened on to the 
walls a little above tbe slits. The filter boxes consist of a 
bottom and frame walls, the latter being entirely covered by 
linen cloth or some other filteriifghnaterial. The sides of 
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the sifting box C are ^)erforate(l with holes in the lower 
half. Val\^is K are fitted to the filter boxes B and sifting 
boxes C, and adjusted] hi' the valve rods Gp The sifting 

box has also a discharge tap H. 

The a])paratus is worked in the, followipg manner: The^ 
sifting box C is sJt up over a vessel which is intended to 
catch the clarifi<;d li(piid. and the decantation boxes A and 
filters V) art* ins(^rted, resting on snppeiis J. The liquid to 
be clarified is run into tin' central box A through a feed pipe 
K, escaping tluMice through the slits 1) iirio the second box 
A, and from this passes inlc» the filter B and tlirough the 
filtering material of which the sidcis are composed, finally 
arriving tj,!* tlu' sifting hi ' i\ which allows th(^ liquid to 
escapf‘ through the lab'ral apertures. 

Tlu' impuritit's are scvurely retained on the bottoms of 
the v(^ss('ft and on th(‘ walls of the filter^, and tlu*se must 
thcreforti lx* clcamal out from tmu' to time, for which purpose 
the valves I'’ and tap li aie provided. 


1>AG blLTKRS 

belong to the most modern and eifudent forms of apparatus 
for filbu’ing oleaginous substances, and may be highly recom- 
mended, both on circoiint of their caj aci ' and the crystal 
clearness of tlu' filtrate. * 

The hag lifter manuiactur(*d by K. A. StSnner of 
Amsterdam, shown in Fig. is eompostal of a number^ 
(eorres})oiKling to tbe^size of the apjiaratusi of linen bags 
of about ib) X -1 inches in size, each of which contains a 
second bag K) inches long. Ivich of these bags — three to^ 
nineteen in number — is ta£>t.ened by cords on*1;0 a ipetal 
cone, which in turn is screwed into a receiver, serving as 
supply reservoir fqr the hags. This vessel is mount'/d on a 
metal cylinder, which encloses the bags and prevents "access 
of air. 



'280 


VEGETABLE FATS ANP OILS. 


The apparatus — which may, hr special purposes, be 
heated by' steam or hot water — works very quickly and 
retains all iippurities in^the l)ag;s. tThe coij^idel*able length 



Fig. 87. — l;ag filter. Fig. — Kayinoud-Coinbrot oil 

purifier. Purifyiug cylinder. 

.■of the bags facilitates rapid filtration, by reason of which 
large quantities of oil can be iilte,red clear and liright in a 
short time. 

Th^ Baymond-Combret Oil Puhifying Appabatus* 

By means of this apparatus the oil is not only filtered but 
may also be purified by solutions of various salts, whereby 
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•the sulphuric acid can removed from oils that have been 
imperfectly washed with water. The purification is effected 
in the puriTyin^r cylinder B.,in whicn the oil ip fine streams 
is brought into contact with the purifying solution. Where 
.a series of the^e cylinders is present th^ij fjrocess is con- 
.tinuous. ' 

The oil is contained in a reservoir A, from whence it flows 



Fn,. HU. — Kaviiiond-Combrft oil purilvinj^ 'P^.aratus. 


through a tube C and issues through the rose Id into a tinned 
cylinder li, widened out at the top and closed by a lid. These’ 
cylinders are filled with water. The feed pipe C conducts 
the oil into a T-shaped joint E, to which is ctnnected the 
steam pipe E foy heating the purifying liquid. ^^The lower^ 
limb, fitted with a tap G, serves for cleaning out the pipes. 
The oil is divided equally by the rose D, and passing through 
4ihe column of water —or liquid containing difterent acjds or 
.salts — ascends to' the widq upper part of the vessel. The 
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tap H is for drawing off the oil, aiid J leads it into the- 
succeeding cylinder or apparatus. The level of the water in 
the cylinders can be maintained tcxa« tly on a level with the 
taps H and J, lieing added or withdrawn througlj the pipe 
L or tap K respectively. The cylindcu* l/ is emptied by 
means of the ta]) M. AVherc several cylii*iders are arranged 
in series the bottom of the wide part of each must be on 
a higher level tluui the top of the siicceinling one,‘so that the 
oil may desi'end by gravity from one to the other. In this 
manner it jiasses 'through the entire series, and is tinall}" 
discharged into the filter. Imr increasing the rate of flow 
from one cylinder to the other the introduction of small 
rotary pumps in the pijics N and G is of great.assistance, 
and, by the sanu* iiKians, oiice-])urified oil can be, if necessary, 
returned to the bottom of a cylinder by way of a }>ipe 0 
attached to the lap H. 

VoniiMAlds ItAFID b'lLTKlt 

consists of a cylindc'r, which, in the case of small filK'i's, is of 
glass enclosed in a tin-plate cover, larger ones being entirely 
of glass, halse liottoms, ))crforated with holes, in which are 
inserted conic.a*! tin tubes connected with tlui actual lilters, 
are fitted in the cylinder. Tlu* lilter:^ an; compost'd of 
cylindricarbag> of clotli, kejit in position by spiral coils of 
wire. Tfieir mode of action ih very simpj(\ Tlu' litjuid to 
,be clarified, on lieing introduced into the bottom of the filto’i, 
has to pass thiougb the clotli walls aJxd the conical tubes in 
order to reach the space between the upper bottoms, whence 
,^t flows into the outtT cylinder. As may be seen from Fig. 
90, the filtt'i; which is of the saCme shape at both ends, may 
be turned upside down and worked in the reverse manner. 
Commipiication with the vt'ssel containii’^^ the liquid to be 
filtered is established, as the drawing indicates, by means of 
a syphon and caoutchouc tube. ' Generally the first runnings- 
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fed from a reservoir at a highef level through the valve 
situated at the botton;i, which also allows the« supply to be 
regulated pxactJy in confornyty »with th^ thne necessary 

for filtration. A wocfden cross 
piece H is jJlaced a*t the bottom, 
of tlu^ l)«»x supporting a per- 
forated wooden disc which is' 
covered by two kiyers of linen, 
one coarse and the other fine, 
in te.xtur(‘. Then follow in 
ord(T a tliiii layer of tow E, a 
layer of moss M, and linen, 
covered in turn l)y a ])erforated 
])oard and a second *^('ries of 
layers resc'inhling the first. 
The screw S st'rvc'^s not only to 
assist in adjusting ilie filler in 
case the layers do not he (evenly 
— th(' camtral cross piece is 
pressed down and fixed by small wooden wedge>) — hut also to 
regulate the rate of filtration, which may he altered by loosen- 
ing or tightening the screw. The moss used for fiFtering must 
be gathered during the dry season of^tlu? year, and sifted to 
free it from sand. When no other packing material is used, 
a suitable arrangement for pressing tlie loose moss must ht^ 
provided. Such packing will of course letiun e to he renqyved 
at intervals, and the old material j^iust then be well pressed 
.and treated with hot water to recover all the oil retained in 
suspension. 

( 

S.\NI) F>LTKi{. 

According to Brunner, a sand filter is highly suitable for 
purifying oil. To construct this a strong sheet-iron cylinder, 
about feet long and 1 foot jvide, tinned inside, sliould be 



Fig. 91. — I'pwarcl filtei. 
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procured. At the bottom end a feed pipe is inserted, and 
this is connected with the oil reservoir (situated 40 to 80 
inches higher thtia the filter) by a caoutchouc tube. The 
outflow pipe is at the upper end of the cylinder. About an 
inch above the bottom an iron ring is fixed to support a very 
thick perforated iron plate, on which is laid a cloth of close- 
texture, the remainder of the cylinder being filled with 
perfectly pure washed sand. The lower layers of sand ma^ 
be fairly coarse grained, but that in the upper layers must be 
progressively finer until the upiiiost stratuih of finest drift 
sand is reacluKb The apparatus forms an upward filter and 
needs no further (b'scriptioii. When the filtration is com-, 
pleted, the* filtering layer remains impregnated with oil, 
W’hich IS recovered by introducing water through the caout- 
chouc tubing, thereliy driving out the oil. When the pores 
of the filter are clogged from having been a long time in use 
filtration will he sensildy retarded, anct the sand will have to 
be cleaned, an object eflecled by heating up with lye to- 
saponify the oil, and then washing repeatedly with water, 
whereupon the sand will again he fit for use. 

Uke’s Oil Kilter. 

Ure proposed an i;xceedingly practical form of filter for 
the mechanical purification of oil. Tii this a^»paratus the oil 
to he filhued is iilaced in a vessel fitted with a tapped side 
tula leading out from near the bottom and communicating 
with a water cistern, '^i'he filter r<‘8ts on the top, and con- 
tains two perforated partitions, dividing it into three com- 
partments, iht' lowest of which is connected widi the oil 
tank by a short benl pipe, and the central division led w’th 
coarsely powdered charcoal, cotton wool, felt, etc. The 
upper compartment-' is intended for the collection o^ the 
filtered oil, for which purpose it is fitted with a draW-ofif 
tap. The cistern being fillefi witji water agid the oil tank 
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with oil, the taps are opened, the Abater running into the oil 
vessel, where it sinks^»])y reason Of its greater density and 
d.rivos the eil over into and tifjoujrh the When, after 

continued working, a mucilaginous mass i^s fou«^ deposited 
in tbi'Jowcr clmmlK^r of the filter, the same is drawn off bv 
the tap. In this manner the t^porator is able to separate the 
clear oil from the deposit with ease. In formqr years bag 
filters were used for filtering oil, ))ut the j)()rcs became so 
soon clogg('d that other materials, {!otton wool, cloth, etc., 
were substituted. f'or upward filtration, sawdust was at 
first almost univa'r.-^all y t‘in[)l<>yed, but presented sundry 
disadvantages. 



CHAPTER XTV. 

DKODOUTSIXG OlJ.B AND FATS. 

Tkk (>l)j(jct of llio apparatus of is to remove mal- 

odorous ^^ases present m suspension in fats' ami oiU. A and 
1> rc'prescnt two cvlindta’s havinf^^ an intermediate 

space for contfiinin,*^^ wat<'r. The cylinders are titled on either 
sidi' with t-ireiilar (*nds//7 and d’d', and ihe inner cylinder con- 
tains’U central axis, out' (Uid of ^^hi(*h tits in a htairin^ /in 
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tile spa.e(' lietween tht.j ends d and d\ and passes throu^h a 
stathn^^ ^..dand <i affixed to tlie Ixairin^. The stirrers I are 
mount (al mi this shaft in tlu^ inner cylindtT, -txach set of 
paddles consistin'^ of radial iirins j J\ arranged iio pairs, one 
outside the other, fastenocl together by holts k and secured 
on the shaft by screws k\ As may ho seen from the sketch 
tlie paddles I, which run parallel to the shaft E, ar^ each 
fastened to two radial arius-» Each wlieel consists of four 
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paddles L ^ The two pairs of radial ''\irms, which run in the 
same direction and carry two paddles Z, are shorter than the 
arms that ha've an opposite diref tioii. The -paddles may be 
either plain or perforated with holes I'. 

The wheels sc constituted are mounted on the shaft 
and are so arranged that the paddles of one wheel are not in 
the same plane as those of the adjacent wheel, this being 
with the object of stirring the oil and working it up 
thoroughly throughout, the amount of power required being 
at the same time ‘reduced. The water pipe n conveys hot 
water to the jacketing space C, and the waste water escapes 
through m. Each pipe is fitted with a tap {m and n). By 
means of this water which may he heated to any convenient 
temperature, the oil in the inner cylinder may be maintained 
at any desired degree of fluidity. The oil or fat is fed to the 
inner cylinder by the pipe 0, which passes through the walls 
of both and through the block o in the jacketing space, and 
which can be closed by a suitable appliance. There is an 
inclined opening P arranged near the extremity of tlie upper 
side of the cylinders, passing through them both, and into 
this a pipe ]r (with tap is fitted and connected with a 
rotary blower or air-pump (not shown in the drawing) from 
which a strong current of air can he parsed into the inner 
cylinder. This air escapes, along with the gases removed 
from the oil, through the pipe E, which is enclosed by a 
«team coil S, with regulating valves 8^ and 8% by means cf 
which the pipe E can be warmed to af.y desired temperature. 
In E there is mounted, in a suitable manner, a vertical axis 
-a, carrying a number of paddles u. These paddles, of which 
six are shown in the plan, although in practice a larger 
number {e.g. ten) is better, are for the following purpose: 
They s^'ire to retain the particles of fat ard oil carried otf dn 
suspension by the escaping air, and also to remove an^ fat 
that may settle on the inner walls of E ; and as the pipe E/ 
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together with the axis^auu pa»uai«», circ*tiiu w aimed by the 
steam coil^ the oil and fat contii^nally drop dotvft into the 
bulk in theicyhnder. The axft audits paddles^ are driven by 
means a pully i\ a%i(T are two outlets, with valves x 
• attached ,*!or the; removal of the deodorised oiH and*there is a 
manhole at f)ne side of the cylinder, closed in tlie ttsua^ 
manner by a covei’ Y. The nwdits ojx randi of the apparatus 
is as folloY;s : Tlie oil or fat to b(* tn^ated is introduced into 
the cyliiuhn’ until the latter is half full, and the mass is then 
raised to tiu' temptn*ature most siiitahle for the^ operation by 
means of tlu* waU^r jacket. TIk' paddU^s are set in motion, 
with the result that the* oil is beaten up into a spray which 
tills tlie up]>er [)art cd' ttie cylinder, when; the freed gases are 
ahso]j)efl/l*v tlx* curnait of air admitted through P and 
carrit‘d away by the latter into the pip<.‘ Ih wlierein the sus- 
pended ]>®rtu'it‘S of oil aro ladaiia'd by tlu' rcjvolving ])ad<llcs 
//, witliout th(‘ esea])e of the gaseous mixture Ix'yig imjieded, 
whilst at tlu' sani(‘ time tlu^ twciimulation of fat or oil in 
P is ])revenled. oil is by this trc'atment. eomjiletoly 

deodoris('d. 

S rrrn’:.\so\\ ^ri/moo (»r 1 )i:onoir s \ ritix. 

« 

For purihing a^id de*»dorising the (»ik a composition is 
prepanul by gi’auulating ioe»-th(u- alumi xi (tree ftom lime), 
magnesia, and iron, incorporating this mixLe.e witfe imper- 
fectly burnt charcoal containing organit* matter, the whole 
being h(‘att‘d in closei^ retorts, which are then allowed to 
cool down hefon' heiiig opened. 

Dkodoiusixo with Gases. 

• • 

nt is w(dl known that*oils, fats, waxes, and oilier similar 
bodies can be deprived of smell by the action of steam. 
Nevertheless, it has not, so far, been possible to prepii^*e by 

this means fats of*unimpea(;h5fcble ']uality for alimentarv pur- 

19 • 
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poses, since, although the smell of the fat is removed; the 
subsequent development qf a rancid flavour cannot be pre- 
vented. Howevei', since the c/pinion has been fermed that 
rancidit}- is caused by the action of* the atmospheric o.iygeti ' 
mixed 'vvitdi the steam, the possihibty of combating' this evil, 
by tieatmg the oil with superheated steam in the absence of 
air has become «apparent. The fat is melted or heated in 
suitable vessels, in which a vacuum may be produced, or 
through which an inert gas (nitrogen, carbon monoxide, 
carbonic acid, hydrogen, etc.) is pa>sed, and, as soon as the 
air is removed, the temperature is raised to between 110’ and 
220’' C., according to circumstances, a current of snpt'rbeatexl 
steam ]>eing passed Ihrougb tlu^ melted mass until the 
condensed water is perfectly inodorous. As soon os this is 
accomplished the stemm i> sluit ofl and the oil cooled in 
presence of an atinospliere (d the gas previously (tmjilnyed. 

In treating solid fats, uj. oleomargarin or otlu'i' solid 
animal fat, ordinary steam is admitted, and tlu' odoriferous 
matter driven oil* ]>y im^ans of jui inert gas. I'o inereast^ the 
purification, 2 to 10 per cent, by weight of a 40' P>. solution 
of sodium lusulphite may at the same time be employodf 
drawing ofl’ the solution, which contains tlui greater part of 
the malodorous impurities in a state of combination, and 
washing the fat thoroughly with water . 

Deodokisino hv A(irr.vnox. 

The method of agitating rancid or evihsmelling fats witTi 
Amyl alcohol (90, 88, and 80 per cent. vStrength) for removal of 
^the fatty actfls, etc., gives very good results. As a rule an 85 
to per out pure spirit is suflicient, since it dissolves most 
of the fatty acids. Experiments** made with this reagtnt 
were performed in glass cylinders, 1 to volumes of the 
spirit being poured over 1 volume of rancid oil warmed to 
35"* C., and the two well shaken up together three times in 
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th€ course of half a day, au emulsion being produced on each 
occasion.* On the sec^md day the mixture, at 2o to 24 C., 
had separftted, jnto twobcl^.r liquid^s, the upper of spirit and 
the iRwer one of oil. tIlc spirit being removed hj decanta- 
tion an(f syphdhing, a further 4 vqlume Df,8? to DO^per^cent. 
spirit was poured on to the oil, and the shaking up and 
subsidence repeated ; in this latter instance the separation 
required *tv/o or three da^^s at 20" to 24* C. 

A third agitation was necessary for complete purification. 
The oil was of an extremely pale yellow •colour, both smell 
and rancid taste having completely disappeared. In order 
to ])ring the colour approximately to that of i^rovence oil, ^n 
addition of fresh Provence oil is recommended. The process 
costi^vei^’ littl(‘, ns tlie spirit can be recovered by distillation, 
leaving a residue con]])oSfd of fatty acids. In another ex- 
periment*with yery old ra])e oil, satisfactory results were also 
obtained. 
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BLEACHING FATS AND OILS. 

Bleaching with Hvdibhien Pigioxide. 

Puke hydro^^'n pcroxidi^ is a syni])y licjuid, cohnirless and 
perfectly transjiarent, of a faint hitter and at lh('. same time 
irritating flavour. Wlien applied to the skin it ean.si's eon- 
sid(Tal)le itchin^^ and produce^ white Thi' coi iimavial 

preparation contains about 10 volumes of available oxygen, 
corresponding to about 0 ])er cent, of A lit^'ilc hydro- 

chloric or suJ})}iune acid is added to increase its stability, .so 
that in certain cases this addition must be borne in mind. 

The lii^di ])rice of hydrogen pero\id(^ lias reiai’ded its 
application to technical purposes ; for fats and oils int('nd('d 
for technical uses its employmont is vin-y limited, llw easr 
is, however, different with re^nird to fats and oils for edible 
purposes, for which (e.7. olivo oil, coconut butler.* etc.) 
chemical kleachin^^ a^^ents, such a^ ])otassinm bicliromate, 
‘'chloride of lime” (bleach iiii:; powdei'), and similar substances 
are unsuitable, and where, in cunse<|uen(*(‘ of tlun'r liigher 
price, a little extra exp(*ns<i in Ideacliin^^ is immaterial. 
Hydrogen peroxide solution of usual (I to d per cent.) 
commercial ^sfrength is added to the fat an<l well stirred or 

‘ t 

shaken ujxtjvith it. The action may be facilitated by the 
addition of a little alkali, which prdiiiotes decomposition and 
assists ^the bleaching etTect. Without this addition of alkali 
the aytion of the peroxide may he protracted for several days 
without the reagent being cumpl(jtely exhahsted ; so that, in 
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such case^, it will })c found advanta^^eous to k(»f3p the water 
which deposits during clarificatioig for ifse in subsequent 
operations. Wie clari^iO|i^on of the oil is perfectly simple, 
l)ecauf^3*ft nuvst liave beeu thoroughly puiihed ^lelbre the 
bleaching procesj^ is jmrformed. In this method ttiertfis nt) 

‘ loss of oil from muddy deposits, such as occur in other pro- 
cesses of* bh'aching ; it may for this n'asoii be characterised 
as a very clean operation. 

P>Li:\cfiiNa WITH Sodium Pi^iioxide. 

The sodium ])eroxi(le discovered by Castner, which in 
its eluMincal constitution is allied to hydrogen peroxide, 
is, jicc^j^^d^ng its disco\ (‘j*er, calculated to supersede the 
lalU'r jirtijiaration. Sodium peroxide combines ciieapness 
with ^tL^J)ihtv and eas(* of application. For the fat and oil 
industry, lunvevt'r, it cannot he regarded as suitable, in vie’w 
of llie imfavounible results obtained with it. After many 
fruitl(‘ss trials the ho}>e of utilising this prejiaj-ation to ad- 
vantagi’ was linally ahandoiud. 

r>L]:A(’HI\(. WITH rOTASSK'M JlU’HKOMATE AND 

ilYDUoi’HLonic Acid. 

'Phis iiKUhod isft'ully di'scrihed in tn at. of t^ie bleaching 
of palm oil (page 29()), and the directions ttu're gjvcn apply 
to all otlier hits and oils. 

Keeai’iiing wtrn J\)TvssirM Pehmanganate. 

T'lui p(n'nianganate is dissohanl in water an^ decomposed 
by sulplmric acid. The bleaching process is identical *W'iifi 
t|iat for bichromate. At tlie end of the operation it ‘is ad- 
visable to blow in sulplmrous acid to remove the final 
traces of ptTmanganate adhering to the oil. .By r^-meiting 
the bleached faU along with niagnt^sia and leaving it t*o stand 
exposed to the air, any residual taste ma> he dissipated. 
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Bleaching with Chlorine. 

9 

\ Bleaching with chloK^ne i^ comparatively in<5.\pensive, 
and shouldi^be kept in view when ihe necessity of a cheap 
and efifci^iit pjocess is in question for any« particular oil. 
The Bleaching pow^der mostly used in chl<?rine bleaching is 
simply mixed with water, the necessary quantity of hydro- 
chloric acid added, and the whok' stirred in with* the fat 
or oil. The washing of the fat is easier to accomplish in 
this process than in, others, on account of the ready solubility 
of the calcium chloride formed. It must, however, be borne 
in mind that, as with other processes wherein chlorine is 
generated, chlorination of the fat or oil readily occurs, t^speci- 
ally with drying oils. The substitution of manganese dioxide 
for bleaching powder in the production of the chlorine is 
irrational, since the full clfect cannot l)e obtained with the 
former liody awnng to its insolubility ; in fact, largo quanlilit^s 
must be employed in order to get any appreciable action. 

Tlie direct employment of hypochlorites — Javelk'. and 
Labaraque lyes — is not advantagt'ous. On the other liand 
these compounds may i)e used in the. following manner:* 
The fats are melted in a 10 per cent soda solution, and a 
solution of bleaching powder added witl^ ^-oii tinned stirring, 
the mixture being then heated to boiling and mixed with 
sufficient ^dilute sulphuric acid to })roduee a weak aeid 
reaction. The whole is then left to settle, and linallv 
repeatedly washed with hot water. 

Bleac^iing with Nitric Ai’id and Nitrates. 

Nitric aoi^ and nitrates also ^xert a bleaching action, but 
Solly’s method for bleaching wax 'is the only one fiiidiiig 
practical^ application. He proceeds by adding 10 per cent, 
of sodium nitrate and 5 per cent, of dilute (1 : ll) sulphuric 
acid, which are stirred into the^n^elted wa^t. The layer of " 
resulting on the compljetrion of the process is re-melted^ 
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everal times, and is s^iid to be v^ot inferior to ^un*bleaclied 
vax. I 

Nitric acid' and nitrates are not suitable for bleaching 
als sifted* they* have an oxklising action, pi^oducflig^ elaidin 

. » . * • I • 

roni olive oil andi adversely affecting drying oils. 

. Bleaching with Si LPHURors Acid. 

Sulphurous acid, so greatly appreciated in the textile 
ndustr)^ has not yet ])een made availalde for the purposes of 
he fat industry. The chjections raised against it arei : First, 
hat it only masks lint does not completely destroy colouring 
natter, so that the colour may be caused to reappear by t*he 
Lction of flilute acids, nitrous fumes, chlorine, bromine, and 
odme ; secondly, it has been ascertained that the yellow 
rogetablo, colours are precisely those towards which sul- 
phurous acid is more or less inert. , 

A proof that the action of sulphurous acid is negligible 
s afforded in ilui course of the method of refiuing by sul- 
phuric acid, the free sulphur ais acid produced therein, and 
disseminated through the oil, exhibiting no bleaching pro- 
perties. 

Bleaching b/ Common Salt and 1^'lectihcity. 

$ 

Herzog mixes the fat, at ordinary tempera! ures^ with 2*3 
per cent, of common salt and then stirs up energetically for 
[fve to ten minutes along with water at 25^ to SO"* C. Whilst 
tWft is being done an ^electric current is passed through the 
pil, causing the evolution, at the positive po|e| of chlorine^ 
(from the salt) which bleaches by indirect oxidation. 

Bleaching Palm Oil. 

The operation is performed by heating the fat to*190* C* 
and then pumping it uj) and allowing it to fall bacit into 
the vessel in thin streams — that is to say, the decoloration 
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is effected* the action ^f light and air. Nowjjidays this 
method of blpcliing is^no linger ^employed, m it is too 
expensive and takes too much tiiAe, more especially usince 
a simpler ^raetlwid has been found, consisting# in hcWkig the 
palm* oil ^to ‘J4(f C. 

To bleach ])alm oil by heat some 10 to 1*2 cwts. of the* 
fat are melted in a largo tank, and, after tlu\ iUipurities 
have subsided, the clarified oil is transfern'd to Hk; bh^aching 
pan. The impurities are cleared out of the melting tank at 
intervals. 

The bleaching ])an — which, on account of the high rat(j 
of expansion in In^ating exhibited by ])ahn oil, is only filled 
to about Iwo-tbirds of its ca[)acity — i^ hi'aled ra])i*iry, tlu' oil 
beginning to evolve bubbles at between 115 tind IdO C. as 
though it w'ere about to boil, an effect due to tlui^iivolution 
of the mechanically suspended water. At iibout l-ll) C. 
strongly acid vapours a])])car, wliich })ow’(‘rfully artin;! the 
eyes, so that tln^ bleaching ])an has to ht' covi'red liy a tight- 
fitting lid, with a pipe to convi'V the vajiour.s a.w’ay to the 
furnace. At 240' ( ^ tlui bleaching is eomplde ; the solidifiei^ 
oil is beautifully whib\ but has a pecniiiar ('iiipyreumatic 
smell, W’hicli, liowi'ver, in a short time^giv(s ])lace to the 
original odtiur of violets. 

It is desirable to utilise the beat contained in the palm 
oil at the tem])eratur(i to wdiich it is raisc'd ^240 ('.), with 
which object the oil is passed through ^ cooler coil surrounded 
by the batch of palm oil to be suhse^pniitly ]>leac)ied. 

^ ^Pohl's jfr^'iposition to heal tlui jialm oil in closed pans 
fronj w'hi(^b air is excluded, <ind to imgntain it at this 
temperature for fifteen minutes, w^as tried a short time 
but abqfndoned owing to the danger of fire. 

The chemical bk'iicliing process, in which potassium 
bichromate and liydrochloric aci^l an; urseri, is preferable to 
all others. Manganese dinjcTde and'^ulphuric acid, potassium 
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periuanga^jate, hydrogen peroxide, and all otiif^ri* bleaching 
agents necessitate very careful supervision in the performance 
of th« process, ‘otherwise ftie desired effect is* not obtained. 
I Even potassium bichrojiiatfj and sulphuric ^cid do /lot re- 
act as powerfully^ as when bydroObloric em])loyed. .,The 
reason for this may be ascribed to the evolution of chlorine 
gas ill tl-fti Jatter case, which indirectly liberates oxygen, the 
active bleaching agent. 

KoCi'A + = 711,0 + 2KC1 + Cr,C], + OCl. 

:mj) + OCl - OHCi + 

It seems that this indirectly produced oxygen exerts a 
more ))l),^y/•rful bleaching ;.,ction than the same substance 
lilK-itited dir«*ct, for, as alri'ady stated, potassium hichromate 
and sulphuric acid 

K,(h‘,0; dlloSOj — l\,SO^ + CigiSOi'.; 4- 4H.0 4- 30 

lileiich loss eflVclividy although the same amount of oxygen, 
the bleaching agent, is hheiated. 

In the fiv.-^t slagt' of bleaching process the oil is 

^clarifn d, fnn^d from watm*, dirt, particle^ of vegetable 
matter, ele , Iw melting and allowing to sidtle. Tlie clarified 
palin oil is then ladled into a strong woodtm Nat, Nvhicli in 
large works is fi/ted with meehaiiKal d’rrers, and there 
ltdl to cool to 80 toll) C. MeauNvliilt' a S' »hjtion of potassium 
liichroniate in thiaa' to four times its weight of waiter lias 
*l)een prepared : a (juantily of this (\juivalent to 1 part <Vy 
"'wiM’ght of (dirome. salt 100 parts of oil is taken and mixed 
with 4 pin’ cent. Oilso reckoned on the W'eightjof the oil) of 
hydrocliloric acid, tlie mixture Ix'ing then well^ stirred* imb 
tjie contents of tlie vat.* Decoloratiim begins in one two 
minutes, the tlun’inometor <juiekly rising spine ts’ to 10^ C., 
and the mass, wdiich must consist of an intimate ^euiLdsion 
vof the palm oil 'and bleaching liquid, hi'cmnes dirt turbid, 
tiien lirown, and finally bluislugreen. 
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In[[about^ ten to fifteen miimtes t\ie decoloratign is com- 
plete. The oil is then ^cft at.rest for a few honors to allow 
the watery ly^, composed of potSsj^lum chloti'de and chrom- 
ium chloride, to settle out and drawn off through* tiie out- 
flow ^tap*- the oil being thereafter washed jvith hot water tc 
completely remove the chromium salts and any hydrPchloric 
acid left. ^ • 

At the end of six hours the palm oil, now very pale ir 
colour, is quite clear and may he taken out of the pan. 

The accurate maintenance of the requisite temperature 
plays an important part in chemical bleaching. Keports in 
the trade journals and handbooks of the fat industry mostly 
give 50'" C. as the correct temperature, but this is ‘gertainlj 
some 10' too high, since the emulsion, nec(*.ssary for the 
performance of the reaction, does not fieciir aho'ie 40' C., 
the chromic ^acid solution floating about as' little globules 
in the oil and effecting merely an imperfect bleaching ever 
in the most^ favourable instances. The sodium bichromate 
recently introduced into commerce may he advantageously 
used to replace the potassium salt, as it is much cheaper, and 
furthermore, on account of its greater solubility in water, it 
is not necessary to have the solution so hot. 

The cheinical process of bleaching is\>ractised in many 
Works both large and small, alth<jugh the largest prefer air- 
bleaching. Among the advantages possessed by the cheinical 
nsiethod, employing potassium or sodium bichromate and 
acids, may be mentioned : — 

1. It con:^letely decolorises even the worst grades oi 
^Injt oil ; ^ ' 

2/ No special appliances are necessary , and the operation 
can be performed even in very small works ; 

3. Tne agreeable odour of violets is coiiipletefy preserved 
in the oil. 

A disadvantage ^ certainl}^ caused by the somewhat higb 
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cost of the ^operation, ‘in which particular it comnares unfav- 
ourably wit^h air-bleaching. 

Aiij-bleachihg consis?E^^ ih forcing a constant stream of 
^warm ain1;hrough the oil heated to between ^70'" ppd ,80^ C. 
At present the process is employed ioi the treatfuen^* of large, 
quantities at a time and necessitates the use of special 
appliancer; and the more expensive grades of palm oil. The 
fat is melted by steam heat in a large tank and left at rest 
for some hours, so that the dirt and other impurities may 
settle. As these bodies exert a highly unfavourable influence 
during the bleaching process it is necessary to draw off the 
clarified oil with great care into the spacious wooden or iron 
bleaching/ Vat. This vessel is fitted with a system of per- 
forated pipes placed in the bottom, warm air being blown 
through tjiem into the oil for several hours by means of a 
blower. A constant temperature of 75 C. is maintained by 
the aid of a steam coil, the bleaching being perfect at this 
temperature. After the blower has been at work for twenty 
to twenty-one hours the oil wi>l have become yellowish white 
’31 colour, the operation then being considered at an end. 

Thi’se installations are capable of treating t*normous quan- 
tities ’of oil, and as the only expense to be cimsulered is the 
steam required foi^the blower, the i.»st isvery^low. The 
warming of the oil, melting (clarifying), i lul maintaining 
the proper temperature during the bleaching piccess, are all 
effected by the waste steam, which would otherwise escap-3 
"itittf the air and be lost?. 



CITAPTEE XVI. 

PRACTICAL EXPERIMENTS ON THE TREATMENT OF OILS, 
WITH REGARD TO REFINING AND BLEACHING. 

A NUMBER of experiments hav(‘ been made in the laboratory 
of an Austrian oil refinery, with proct^sses recently patented 
for the refinin^^ and bleaching; of oils, the results of which 
are now given. 

Purifying (’otton-Si’.ed On.. 

According to the American })alent taken out l^y Scyolla, 
cotton-seed or similar oil is i*efined by admixtui’(‘ with ochre, 
followed by filtration. 

BesuJf . — In the case of oils containing a large proportion 
of impurities, mere settling would be e<]ually eificicuit. \\'h(*E 
the impurities are fe.w tlui n^sidts, as may lai anticipated, 
were satisfactory. Of course, tiiu' dry sea sand, etc., would 
do equally well. 

Bleachint; OcnTox-SEEi) Orn. 

According to A. Jolles and K. Wild, ]00 kilos, of oil are 
warmed to fio C., and stirred up witii a solution of 0*5 kiio. 
of potassiuip bichromate in 5 kilos, of water, to which is 
^added 1 ki(o. of sulpliuric acid. The stirring is continued for 
one 'to one and a half hemrs andjsthe oil then left to settle, 
being afterw^ards washed with warm water until the bitter 
taste has disappeared ; then heated to lOO'^C., stirred up well 
with 1 kilo, of bone black and filtered. 

Besult. — The >nethod praved satisfactory. 

‘ ( 000 ) 
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PuRiFyiNG Coconut Oil. 

In the' process patented in America by Weiss, carbon 
bisulphide vapour is pi.s^ed into tne oil, driven off again, 
and tile oil washed with'^ alcohol. 

Result. — Tht‘. oil was not altered in the least, but tena- 
ciously retained th(^ carbon bisulphide when subjected to 
distillation, and could not be completely freed therefrom even 
by wasliing with alcohol. The process is moreover too 
expensive. 

]lLEA< HiX(i Ltnski:!) Oil. 

(u) According to the “ Seifenfahrikaiit ” 101) kilos, of 
linseed oil should be intimately mixed with o kilos, of iiot 
30'" 1). p(duJvsli. Aft(‘r thorough cruiching, a wdiitc' tloceulent 
piMrrjSitate should eusui*, the flakes biicoming progressively 
Iargt‘ 1 ’ and {inallv sinking to the hottom along with the Ive, 
tlu; op(‘ration lasting oue-half to three-(juarters of an hour. 

-I leyond tlu^ anlii-ipated sapouifieatibn, no appre- 
ciabk' ])K'a('liing of dark oils eouki he dett cled. 

{h) In the luigiish ])aleut of Jlcniiite, Palterson and 
Cooper, palm oil and otlier \eg rahk^ oils mav he ])loaclied by 
treatnu'ul with td(‘ctrolysed c}dorid(‘S. The fat is melted in 
a sU am-jacket(^d p in, au<l trc‘aled with magnesium cldoride 
and sea salt, or \ J sodium chloride and caleiuiu chloride. 
The fi'oihing tendency exhibited by thv o’’ may I>e removed 
by washing with aciddiiMl water. 

j Rrsiilf . — Xo hleachmg effecd was produced in dark linseed 

Blevchixu Kape and Olive Oil. 

The same process ap^ili^d to rape oil and pl^ive oil 'alsS 
gave no satisfactory result. 

r>LE.vcuiNG Palm Oil. 

In the case of palm oil, for wliich the process was specially 
elaborated, a bleaching aeJion observed.^ 



CHAPTER XVIL 

OILS SPECIALLY PREPARED FOR INDUSTRIAL PURPOSES. 

Turkky-Eed Oil. 

This designation is applied to two entirely distinct oils 
•eiiiployed in alizarin dyeing. 

The one, also known as Toiirant oil, is a ferniented olive 
oil, prepared from Gallipoli oil. It is made from 'seiu.vripe 
olives, which, for a short time before ]n*essing, have been 
exposed to the action of water, the oil tlun-ehy ^acquiring 
a considerable proportion of extractive matter and quickly 
■turning rancid. With solutions of alkali (‘.arhonates, it forms 
an emulsion which exerts a softening action on tissue^, and 
facilitates the absorption of aluminium mordants. The 
second product, now in general use under tlie name of 
Turkey-red oil in alizarin dyeing, is obtained ])y the I'caction 
of concentrated sulphuric acid on castor oil, a process for- 
mulated 1)5 Muller-Jaco])s in IW). 

The treatment consists in running into th(‘ oil, slowly 
.and with continued stirring, 20 per cent, of 60 B. sulphuric 
acid, the operation being performed in a lead-lined iron vessel 
kept cool by means of ice water. After leaving at rest for 
^two or threiferhours, the mass is thinned down with water 
And further diluted by stirring ii. a'thin stream of lukewarm 
soda solution (2'8 kilos, of crystallised soda to each kilo, of 
Acid usfd)- The finished product settles out on being left 
overnight. Lichti employs 20 to 30 per cent, of acid in 
winter, and 15 to 20 per cent. Go summer, without cooling 
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the mixture ; on' the co>ntraryi in winter he warms it up to 

robin temj^erature. ^ 

Turkey red oil is noi always of cDiistanf composition. It 
forms. -a thick, pale yell»iW, syrupy liquid, with a specific 
.gravity 'of 1'033, and is iiMscihle in all proporiiorrs with 
water. From the action of sulphuric acid on ricinfls’ oii 
result tw’o bodies, one soluble and tlie other insoluble in 
water. Acjcording to Fenedikt and Idzer the former is an 
ethylsulpluiric acid, ricinoleosuljdiuric acid, OSOyH, 

the insoluble poi-tion consisting of a mixture; of free fatty 
acids^ and unaltered oil. Juillard, on the other hand, 
ccinsiders Ihirkey-red oil as of mor<' com]>lex constitution, 
containing the su]])huric est(T of ricinokdc acid, several poly- 
ricin(; 4 le.i(#* acids, and tri-r’'unolein, togeth(*r with tlie decom- 
position jirocluctN oj tlu‘ same, ricinoieic acid pn'.doniinating. 
Olyceriu#is not conij>letely separate‘d by this reaction, one 
moiety ixunaining in tlu^ t)il and incjxasing its iv)lui>ility and 
capacity of ('inuNitication. Wlieii boiled with alkalis, Turkey- 
red oil is split up into ricinoieic acid and riciiujlco>ul])buric 
acid. On tin' otlier liand nnter or a(*id produces jientaricino- 
^dc acid, tri-ricino](.‘ic acid HO.C,:! I.-o.t't ) ,.('Oo.(*j 7 Hv. 2 COoHO, 
and di-riciiioleic acid H( The 

first stage of tlu; reactifui of sulphuric acid on iicinus oil at 
low ttuiiperatun s is the production of t ri-ricinolttosulphuric 
acid. Thereafter ensues saponification \a which water 
chiefly participates, mono-rieinoleosulphuric acid and riciiio- 
Icic acid l)eing formed .together with poly-acids. 

AVcording to Hcheurer-lvestiier, the acid product of the 
reaction does not consist of a solution of acids in 

sulphurised fatty^ acids aiidoWater, but rather pj a hydrate^ 
captaining ten molecules V)f water and one molecule of fat 
Turkey-red oil contains two constituent separa|ble by 
treatment with eliher. The insoluble oil is lighter^ than 
water, saponifies •with dif]|^ciilty, has an acid reaction, and 
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dissolves in alkalis without decomposition. The soluble oil 
is heavier than water, in wdiich it dissolves to a ^clear solu- 
tion, and contains 8*8 p?r cent, of oOg. After I'.eing salted 
out with Glauber salt, it contains Pj to 40 per cent, of .water, 
a portion of which it parts with when heated to 75" C. 

Another preparation, also resulting from the action of 
sulphuric acid on fat, has ])roved an efficient substitute for 
Turkey-red oil. Schmidt and Tonges obtained by ucting on 
fatty acids or fats with concentrated sulphuric acid, sulphur- 
ised fatty acids or their glycerides res])ectively. When heated 
to 105^ to Tit) C. the oxy-falty acid glycerides, or, relatively, 
oxy- fatty acids, arc formed, and may be converted ink) di- 
oxy-fatty acids by a second treatment with Rul])huric acid 
and warming the resulting sulphuric ester. 

AiaTEiciAL Olivj' Gil. 

(01. Oliv commune.) 

4ffiis oil IS largely used in liussia for pharmacx'utical 
purposes ; its constitution is somewhat as follows : — 

Cocomit . . . iro ])art.s. 

KiciuiiB oil . . . ISO ,, 

Umih’ oil . . . . 150 ,, 

Olivo <.il .... 50 „ 

moral oil . . , 500^ ,, 

Colour is imparted by means of ehlorojjhyll (green) gr 
palmoph}!! (yellow), and perfume hy hulyric ether which 
reproduces the flavour and odour of olive oil. chief use 

of the preparation is, however, for burning iii the small 
cooking and house lamps which are kept l)urnir.g day^ a^nd 
might in cvC'a the poorest Kussian houses. The addition of 
coconut oil has the object of approximating the setting-point 
to that of olive oil, in addition to*\vhich it helps the oil to 
burn better. 

The mineral oil used has a specific gravity of 0‘865 ta 
0*900, and should be perfectly water-white and free from add. 
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Wool ISoF/teNiNa Oils. 

(WollspicKoIe, Wollschmelzole.) 

By tto abjve desimation are binder sfoo^i compositions 
for jofteiiing sheep’s in the textile industry. They 

consist; either *of neutral oils (olive oil, rqjp# oil, coSon-seed 
oil, etc.), fatty acfids, mixtures of soaps with neutral fats and 
fatty acids (extract oils, oleic acid from the candlemakers), 
or of emiflsions of oil and water, bone fat (particularly that 
melted by high pressure steam), or olive sulphur oil. Most 
wool softeners, especially freshly prepared extract oils, con- 
taiiT variable proportions of water and substances volatile at 
iO(r C. (volatile fatty acids and sometimes mineral oils of 
low boifivg- point, such as petroleum spirit, etc.), as welf as 
sedjijaent (dirt), and frequently also mineral acids (chiefly 
sulphuric acid).* 

Th^) *re(|ui»it<Mpialihcaiions for a good oil for wool are: 
eajsily washable and freedom from drying and* “ gumming ” 
substances and mineral oil. The drying oils are liable to 
cause spontaneous ignition of the oiled wool, add resin gives 
ris(^ to patchy dyeing, in respect of which mineral oil is 
equally blamed. However, it is only in rare instances that 
purG' mineral oil is employed, the oils most generally used 
being mixtures neutral oils an<l bitty acids with mineral 
oil, so that the latter is got rid of in ’w xsJiing the cloth, the 
mixture forming witli the soap emulsions misciblq^with water 
*and therefore passing away in the ellluent. 

.. J)ealers, consumers, and fire insurance companies stipu- 
late that^w^ool softening oils shall contain at least 85 per 
cent, of saponifiable fats, and at most 15 per gtjit. of mineral^ 
oil. This rule, ^ow ever* is^not always adhered«t^. 

« Formerly pure olive^ oil was alone used for this purpose, 
then mixtules c^ontaining cheap seed oils 'Were introduced, 
ar^d finally oleic acid was adopted as being more easily wash- 
- • *20 
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able, and cheaply produced as a bye-product in the manufac- 
ture of steai-ip. It is true that this acid corrodes Jhe metal 
carding pins, but this defocC is more than counterbalanced by 
its cheapness ahd easy manipulate ou With the recovery of 
the Tat {.^ok? the waste liquor, th^ so-called extract biU^rue 
fnhing^oil, a mixture of thre softening oil a.nd the soap em- 
ployed — came into use. At first this consisted solely of pure 
saponifiable oils, but the introduction of the cheap y>omposite 
oils and the dark colour of the extract oil facilitated adultera-# 
tion wnth mineral oil, so that now, imhn’tunately, mineral 
oils are generally present up to ‘20 or BO ]>er c(‘nt., a circum- 
stance unfitting the oil for use in soapmaking, since soap 
caimot be prepared from such a mixture. 

The most suitable oils for wool softening ar<‘ the so-called 
soluble,” or, more properly, emulsifiahle oils, whic.h facifftffl^; 
regular manipulation, the fat spreading htdterover the tibn^ 
by reason of the homogeneity of the (Mnnlsjon; tliis also 
induces the spinner to add a largta’ proportion of water than 
to non-omulsi,lia])ie oil. 

The emulsions of oil and water \Nhiel) are sold ibi- wool 
softening frequiuitly contain as mmdi as SS ptM* cent, of 
water. One of them was found on exaniiuati(ai to consist 
of : — 

Olive oil . . . . Iii 1 rd'iit. 

\/atcT SS ,, 

and another — 

Impure wool fat . . . . :}a-4 per eeul. 

]\lineral oil 7'0 ,, 

Iron .soap ^1*00 „ 

Water 68-01 ,, 

Mestone gives the following formuhe : — 

OLIVE OIL. 

olive oil ;X) per cent, 

Kape oil, witli rosemary oil . .70 „ 

OLEIN. 

Fatty acids 36 per jont. 

Mineral oil . . . 64 ,, 
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• I 

extr/ct oil.^ 


(1) Fatty aci3s . 

. 90 per cent. 

Mineral oil . 

♦ . 5 ,. 

Water . *. 

. % . 5 * „ 


• 

(2) Fatty acida *. • . 

. 65 per cent. 

♦Mineral oil . * . 

. . 24 ^ 

Neutral fat . 

.• . 9 . „ 

\vftter . 

2 

(S) Fatty acidii . 

. 30 per cent. 

Mineral oil 

. 50 

Resin 

■ 7-5 „ 

Neutral fat . 

. 12 

Water . 

. 0*5 „ 


Treatment of Solijble Oil 

SoluI)lo oils c()!isist of fatty acids and neutral oils, con- 

♦ 

tainnij2[*ammonia soaj) in solution, with or without rosin. 

Moritz Stransky’s method of preparing (by siiiolisation) 
wool sof^enin^ oils is hast'd on the production of the anim^ 
and vegetablo fats uised for oiling the wool jn the manu- 
facture of shoddy or in spinning) in such a manner that they 
are no longer capable of taking up oxygen, and therefore 
cannot become rancid or “ turn ” ; tlie possibility of spontane- 
ous ignition of the oil or oiled wool and yarn being thereby 
obviated. In tlu' course of th(‘ procctss the albumen and 
glycerin are extracted from the vegetable oils and the drying 
power dt'stroyed, while the fatty acids c-f the animal fats are 
neutralised. The oils become soluble in v/ater, whereby they 
acquire properties of economic value. The circumstance 
is worthy of note th^it in a much higher degree the ope^'a- 
tion of spinning is rendered safer, in that the danger from 
fire, always imminent when unsinolised oilf^ are used, is 
reduced to a minimum. 



CHAPTER HI. 

^ TH?: H^TDROGE^JATION QF OILS FOR CONVERSION INTO 
SOLID FATS.' 

The treatment of oily unsaturated fatty acids and tdieir cor- 
responding glycerides for the purpose of converting them into» 
saturated substances of higher melting-point, and therefore 
of increased value,' is a most important problem which has 
engaged the attention of investigators for quite a number of 
years. 

Theoretically the conversion of oleic acid into stearic acid 
according to the equation 

+ H2 — 

seems to be si very simple reaction, re(iuiring merely the 
addition of one molecule of hydrogen to each molecule of the 
acid to bring about the desired result, but on further acquain- 
tance with the subject we shall lirid that in realitv the 
problem is a very difficult one, which, tfiough attacked time* 
after time, has, until recently, yielded but inditierent results. 

The ])assing of hydrogen through the liquid acids under 
any ordinaiy conditions leads to no change whatev(;r ; it is 
only by the application of special means that success has 
been attained ; the number of researches which have been^ 
published and the host of patents tak^n out in connection^ 
with this subject, both in this country and abroad, it^ eloquent 
testimony not only of the difficulties met with, but also to 
tne indomitable energy of those workers who. have made this 
special branch of work their own. 

The developments during the last few years have, how- 

1 Partly. extracted from “ The Oil and Colour Trades Diary Journal,'^ 1916. 
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ever, beer^of such a nature that it is now not orJypossible to 
convert oleic into steA^c acid, but lo take.ordinary oils, and 
in the course bf a fev^Ji%urs, without decomposing them, 
convlat •ftiem vato solid fats. The importance of^ these dis- 
coveries to the pjakers of candles* and soap cannof be**trvet- 
estimated, but to others the subject is of equal interest, for it 
is stated during the hydrogenation of fish oils, not only 
«,re they solidified, but their vile taste and smell are re- 
moved so that they become fitted to be used for food and 
other purposes, and may in the near future compete with the 
other more expensive solid fats. 

The processes which have been devised for converting 
oleic acid fnto solid acids may for convenience be divided into 
tlTiee* classes : — 

1. Chemical processes. 

2. Electrical processes. 

3. Catalytic processes. 

These processes are all fundamentally chemical, but they 
j^iffer in the means by which the change is brought about. 

1. Chemical Processes. 

M 

The conversioirfof oleic acid iiiio palmitic acid is possible 
by what is known as Varrentrapp’s reaction, i.e., melting 
with caustic potash : 

• CigHy^Oo 4 - 2 KOH - KCj.H.iOa + + H,, ^ 

huir^as shown in the SViuation there is a considerable loss of 
material as acetate, and, though tried several times on a large 
scale, it has never been commercially successful? ^ 

By treatmen'l of oleic acid with coucentrateld sulphuric 
acid, Geitel obtained sulphostearic acid (CigHagSOiHOa) 
which on bailing with water yielded B. hydroxy steaJric acid 
(CjgHjMjOa) and sulphuric acid. Schmidt obtained tf solid 
product (B. hydroxystearic acid, M.P. P2'' C.) by heating 
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oleic acid with zinc chloride to IHS'’ C^, and then distilling in 
a current of steam for tja^ reiivoval oL the oleic acid. This 
resulted in the* production of a proporti-ofi of stearolac- 
tonh ai»d ^so-oleic acid, together with unsaponifiSj)Jp« sub- 
stani:'v7s. 

When oleic acid is treated with chlorine, bromine, or 
iodine the halogen is absorbed, forming, for insta-nce, with 
bromine, dibromostearic acid : 

^VkH;; 40 ., + Br, - 

On submitting this compcmnd to the action of zinc, and 
hydrochloric acid, which lihcrate nascent hydrogen, oleic 
acid is reformed : 

C^sH^^OoBr, + H, = CVH'O, + 2H Br. 

Jf, however, the oleic acid be heated to a temperature of 
mr to 210^ C. with hydriodic acid and amorphous phos- 
phorus, as j')roj)osed by (4oldschmidt in lS7o, then the re- 
duction is complete, and stearic acid is the n^sult. This 
constitutes the first suc(*essfu] method lor tlie synthetic pre- 
paration of stearic acid. Aliont fourteen years later \\ de 
Wilde and A. Eeychfor used chloi'ine, liromine, or iodine for 
the same purpose ; foj' instance*, luxating ohde acid with'l^per 
cent, of iodine in autoclaves to a lem])era!. ure of 270 to 2S0 
C., and decomposing the product with a little soap solution. 
The fat t^ms obtained liad a melting-point of oU to 55 C,, 
a^id on distillation m a current of superheated steam wm 
separated into stearic acid and other products. The cou^mi^ 
sion, however, was not complete, amounting to only about 
f70 per cent.f Milt the difficulty of recovering the iodine was 
so g^jeat tl?at the yirocess was found to be 'ioo expensive to 
carry out on a commercial scale. ' f 

Treetinent of tlie oil with chlorine for the formation of 
monochlorstearic acid and subsequently saponifying the pro- 
duct was invented^by Tmbert^(fencji Bat. 368,543 of 1906), 
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while Zurer, after clMorinating, reduced the product with 
water an3 a finely dii^ided metal, (Ger. Pat. 6‘i*,407 of 1891). 

AccorSin^ ^to a patj^nt of Tiss^er (French Pat. 203,158, 
Jai^ 10^,. 1897) oleic aci(?is reduced to stearic acid whenjt is 
heate^fl along, with water and mej;allic ziiVJ under pre^sure^in 
an autoclave. (f)ils heated under these conditions are stah d 
to be decomposed into fatty acids and glycerine ; at the same 
time the oleic acid is converted into stc^aric acid. Freundlich 
and Uosaner, after a number of (‘xperiments with oleic acid 
and witli bone fat, were unable to dedeej any stearic acid io 
hate been formed under these conditions. 

2. I'mi/.TUoLYTK’ Pkocesses. 

6 « 

. Thff first claim to any method for electrically reducing 
oleic acid to stearic appears to be in an Austrian patent 
(No. 10*100, July 19, 188()) which was granted to Weineck. 
Ten y(‘ars later Kness empkwed an electric TMirrent during 
the steam distillation of fatty acids with a view to increasing 
the ])ro})ortion of solid acids therein. In 1\)0U, Magnier,^ 
Brangier, and Tissicr (Eng. Pat. 3303, 1900) proposed to 
acidify the oily material with sulphuric acid, and, after 
dilation with water, pass a current of electricity through the 
mass under a pressure of five atmos]^ lores. 

In tlie Hemptienne patent (Eng. Pal. 1572* 1905) claim 
is made for the use of a special apparatus coi)^isting of a 
chambt'r in which a number of parallel metallic plates^ are 
Mjgcanged, these beiiig placed alternately with glass plates. 
The metallic plates are alternately connected with the two 
poles of a generator, while the oil is sprayed to the plate^ 
and h^^drogeiiAs passeef PArough undc'* diminislied pressure. 
iBy this method it wafs found that 20 per cent, of stearic 
acid coul^'rt'^dUy be produced; by repeatljd trea^nent this 
was increased to 40 per cent., and after pressure t^ remove 
the liquid a further 20 percent, could ^be obtained from the 
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latter, leaving, 40 per cent, of the liquid^condensatlon products 
of oleic acid. 

Using nickel electrodes, and pp.s^g the CHiren’t through 
an alcoljoli^. solution of oleic acid slightly acidifi^d^ ^ith 
siilptyiric *‘.cid, Petersen wfvs able to obtain a yield of stearic 
acid equal to 15 or 20 per cent. 

The best results obtained by C. F. Bbhringer & S^)n (Ger. 
Pats. 187,78H and 189,382, 1900) were, however, with elec- 
trodes constructed of a particular metal, for instance, platinum 
or palladium, on which a finely divided or spongy form of the 
same metal had been deposited. Here we approach so closely 
to the purely catalytic methods that there is praciicallv no 
dividing line. 


3. Catalytic Pkocessks. 

Catalytic agents are those substances whic?i bring about 
chemical changes without undergoing any material alteration. 
This being the case, they are very often able, under favour- 
able conditions, to do an amount of work altogether out of 
proportion to their weight, and at much lower temperatures , 
than would be possible by strictly chemical means. The 
natural unorganised enzymes or ferments, such as diasfaae, 
ptyalin, pancreatin, etc., and the active proJ^ucts of yeast, the 
butyric, acetic, and other living organisms, are all catalytic 
agents whic^ii induce changes necessary to the life processes 
of the particular organisms which produce them, and at * 
ordinary temperature or at very moderate temperatures, ^ ^ 
bring about most remarkable reactions with the greatest 
case. 

Certain ii96rganic substances, for instance,' finely divided 
metals, metallic oxides, etc., have also been found to be 
specially nctive in certain ways, and to resemble the natural 
ferments in their action to a certain degree, therefore for 
this reason they have been referred "to by Sabatier as inor- 
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ganic or “chemical ferments” — a designation^ is not 
altogether misplaced. ^ ^ > 

The hrst T^cognition o^ the activity of aD inorganic cata- 
lytiv*! ^agent was made in IBiiO when Ed. I)a^ prepared 
platinum black and found that on exposn «e to air it absorbed 
oxygen so rapidly as to become red hot, and that on moisten- 
ing with# alcohol it caused the latter to take fire. The affinity 
I of this finely divided platinum for oxygen is rather remark- 
able, as no chemical action is observed and no oxide is 
formed ; the action is simply a physical one, the oxygen 
being condensed on the surface and in the pores of the me^al 
to such an extent that, as stated, the metal can absorb more 
than 800 times its own volume of the gas. This finely 
divided metal loaded with oxygen has now become a very 
active c^atalytic agent, but, as will be shown later, not only 
can platinum’ black absorb oxygen, but it can also absorb 
hydrogen or other gases, and thus its activity may in other 
directions be equally as powerful. 

Tn 182*2 Dohereiner prepared spongy platinum, and found 
» that when h}'drogen was passed over it in contact with air 
the metal snontaneously heated up until the gas was ignited ; 
this* is the germ of many of the present s< if-lighting devices 
for incandcscent^s'gas burners. I/iter, Coquillon showed 
that when palladium foii (a similar metal to platinum) was 
put into a mixture of hydrogen or other c(uiibust?ble gas and 
'oxygen, combination at once took place without explosion. 
* S;j.]ft)ngy jialladium Has since been produced, and also pal- 
ladium black, which resembles platinum black, but is still 
more active. 

Other finely divided metals have been found 'io have active 
properties, as, for instance, “ spongy iron, which was used 
by Bischo? for the filtration of water, and finely divided lead, 
which is pyrophoric, spontaneously taking fire immediately it 
is brought into contact witli g,ir. 
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In 1871 Saytze£f‘ found that nitrobefizol could he reduced 
to aniline hy ^passing it in, the fonn pf vapour along with 
hydrogen over palladium Ijlack. 

In 1901 Senderens obtained a patent (Cler. Pat. Iii9,4;!j7 of 
1901) for the same purpose, ^hut emplo^nng heated metals, for 
instance, nickel, copper, cobalt, iron or 'palladium, and 
hydrogen or water gas. . 

This is an interesting patent because for the first time 
other metals l)esides platinum and ])alladium, notably nickel, 
are recognised as catalytic agents. It was followed by a 
considerable amount of work by Sabatier and Sendef^ns 
upon the action of various catalytic agents, which work forms 
the basis of our present knowledge of these remaitable sub- 
stances. 

During the years 1901 to 1901 sevc'ral papers by Sa])atier 
and Sendcrens appeared, these being diivoted toithe reduction 
of nitrobenzot l)y means of iindy divided cf)pper; the 
synthetic preparation of marsh gas (CHj) from carbon mon- 
oxide and dioxide by means of hnely divided nickel ; hert^ 
cobalt was found less active, and platinum, palladium and 
iron are stated to have no reducing action ; direct reduction 
of nitro-derivativt‘S and oxides of Jiitrogen l)y tinely divkh^d 
nickel and cobalt ; conversion of aldebyde.Vvand ketones into* 
alcohols by hydrogenation, and direct hydrogenation of 
aniline andAts homologutis by means of nickel. 

In subsefjiHuit years Sabatier Iminched out into the pro- ' 
duction of illuminating gases, taking o in several patentsi#r 
the formation of jiiarsh gas and otlier hydrocarbons from 
g,arbop monox and other gases. 

In 1907 Sabatier and Maille investigated the action of 
finely divided nickel and cobalt on the fatty anhydrides 
(acetic, p^topionic,' butyric, etc.), also on alcoholic quinones. 

Ev.iitually Sabatier took out a patent (Pr. Pat. 394,957, 
Dec. 12, 1907) for the catalytic cohvfersipn of liquid into solid 
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fatty acids, which, however,' was not the first granted for 
this purpose. \ ^ 

*V • ^ ^ • 

In the in’cf,ntime S -nd^rcins passed on to the investigation 
of ^l^e catalytic action of alumina, thoria, and si/nil^r earths 
on organic acids, ethers, kejtones/etc. * ^ ^ 

Interesting as all these investigations were from — shall 
we say^a catalytic point of view‘d — they are mostly outside 
, the sco])e of the ])rcsent article ; therefore, we must go back 
a few years when w(j find that the new ground opened up 
was rapidly taktm by other observers, the knowledge j^ained 
being applied to solving other problems than those apparently 
foreseen by the original investigators at that time. Natur- 
ally, the reduction of oleic acid to stearic was one of the 
proOlems which soon suggested itself, and we find the first 
patent jtake.n out in this direction to be one granted to 
Le Prince anti Sieveke^ (Ger. Pat. 141,0*29, Aug. 14, 1902), 
follow(Hl the n(‘xt year by a patent to Xorihann, of West- 
])halia (Kng. l^at. 1515, Jan. 21, 190h). In the latter the 
fatty acid, or glyc'oide, either in the form of vapour or as, 
a liiiuid, is lironght into contact with hydrogen or a gaseous 
mixtun* containing hydrogen, c.y., water gas, in the presence 
of u finely divided metal such as iron, ( jbalt, or preferably 
nickel. The vei,/;cl usi'd is a cylindrical one, filled with a 
catalyst consisting of nickel renaced from the oxide by 
means of hydrogen, and for tin* pur])Ose af eXpcMing as large 
a surface as ]>ossible this is precipitated on a support ^on- 
bj.:^iiig of pieces of j.Mmice stone. 

P)y passing a strong current of hydrogen through a 
mixture of oleic acid jind catalyst for a c»,hi*siderabl'i ti^^e 
it is stated tfiat the former is completely ci^nvert^d into 
'stearic acid, while tallow treated under the same conditiona 
has its melting-point raised to the extent oi 12'^ C. * 

In 190G, Kokin, experimenting with ethereal solutions 
of oils and oleic acid anA catalytic metpjs, was able to obtain 
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reduction. Hp states that, on treating an ethereal^ solution 
of oleic acid with palladiirm bJack a^d passing hydrogen 
through, stearic' acid could be detepte!?. at the «?nd of half an 
hour, witji platiryim black, 24 per. cent, of stearic adid ^,«uld 
berohtajned in half an hour, 84^ per cent.^afCer three and 
a half hours, and 90 per cent, after five hours. With cobalt 
hydride at 270° under atmospheric pressure the re(^uction of 
oleic to stearic acid was equal to 20 or 28 per cent., while in 
a sealed tube at higher pressure 00 per cent, was obtained. 
Nickel and cobalt (prepared from the oxides) also reduced 
oleic acid in presence of hydrogen, the former at 45 ’ to 184° 
C., the latter at 98^ to 250° C. 

Fokin regarded the reduction, whether electihl^tic or 
otherwise, as due to occluded hydrogen ; therefore, t&osr 
metals which occlude hydrogen in the highest degree are 
most efficient. I^alladium was found to ])e the most active 
metal, reduction taking place at 180° to 200°, then follow 
platinum, reducing at 180' to 200° G., nickel, co])alt and 
-copper in the order of activity. This investigator suggests 
the ^‘hydrogen’* value of oils, as the number of c.c.’s of 
hydrogen measured at 0° C. and 76() mm. pressure, ab- 
sorbed by an oil in contact with molecular palladium, ’ as 
an analytical factor, equivalent to the if^dine value, with 
which it agreed very closely in several instances. 

Schwoei'cr (Ger. Pat. 199,909, 1900) claims the use of 
a close steam-jacketed pan containing a helical trough, over 
which the material to be hydrogenised ^is caused tQ flow*iTi 
a thin stream. The catalyst, consisting of nickelised as- 
fceatos, is atta^flied to the under side of the trough. Oleic 
Bcid atomised ty a jet of steam in presence of hydrogen, is 
•blown into the vessel, which is kepi at a temperature of 
'250° to 270° C. The vapours of oleic acid passing from the 
: -trough encounter the catalyst, and are thereby reduced. ^ 

In Erdmann’s parent (Ger. Pat 211,069, 1907) the oil, 
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in the'^form of a spray, is dropped by a sprinkler on to a 
layer of the catalyst, which consists of nickel, supported on 
pumice or the like. ‘‘The temperature ©f the chamber is 
kept at 170°* t?o 180° in a modification of this process 
a td\*iei' ^partly filled with -the catalyst is (mipl(5\"e^, and it 
is proposed fo distil off the saturated product froni *t?he 
reaction chamber under diminished pressure. 

In tile Testrup process (Eng. Pat. 7726, 1910) un- 
saturated fatty substances mixed with a catalytic agent 
such as finely divided palladium, or preferably nickel (the 
latter 2 to 3 per cent, on the weight of the oil), is introduced 
in the form of a fine spray into a long cylindrical jacketed 
chamber, heated to 1 W to 170° C. ; the chamber is fitted 
with a l^tfrring device. From the first chamber it is taken 
Ly means of a pipe and sprayed into a second similar 
chamber, heated to 100 (\, where the reaction is completed. 
If harder products are required tlie process is repeated, or 
several cham])ers may be employed. 

B('dford and Williams (Kng. Pat. 29,612 of 1910) claim 
the nudhod of preparing hydroxy fatty acids, or their glycer- 
ides, by using a pan heatt‘xl with a steam coil, in which the 
material is placed along with a metallic oxide catalyst (i5re- 
ferably nickel oxide, added in the p^ '^portion of about 1 per 
cent), and both hj'drogen and oxygen passed through. 

Bchukoff (Cter. Pat. 241,828, 1910) also introduces very 
novel matter in his patent. This is for hydrogenating oil 
with finely divided nickel produced from nickel carbonjd. 
Cal’Vion j'lorioxide is led over nickel at the appropriate tem- 
perature, and the nickel carbonyl thus produc^^d is led into 
the oil to be hydrogenized at a temperature of 180° C. Ai ' 
soon as sufficient of the gas has been absorbed the temperature 
is raised to 220° to 240° C., whereby the carbonyl is decom- 
posed, yielding nihkel in a very finely divided state. At this 
stage hydrogen i's led in, which accomplishes the reduction. 
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M. Wilbushwitz (Fr. Pat. ^42(5,343, 1910) claiDsfe the 
treatment o! ^he oil with a catalytic agent in cylindrical 
autoclaves with conical bo^tbms." The^il is blown in at the 
top in the form of a spray mceti»ig^an upw:!Sr(i current of 
hydrogen:^ 'Lt is ^withdrawn by a- tube and blown i«l¥)^the 
second chamber, arid so oir through a series. 'The pressure 
in this case is high, e.g., 9 atmospheres, and the temperature 
100 to 100"' C. 

The catalytic agent may be ])re pared by dissolving iron, 
copper, nickel, etc., in an acid, and mixing the solution with 
twice itS weight of a solid inorganic substance. The metallic 
salt is then converted into carbonate, ignited to oxide, and 
reduced in a current of hydrogen in a rotary drum at oOO’ C., 
the metal enveloping the inorganic jiartieles. (dalih is also 
made for the recovery of the spent catalytic agent. 

On the samt' date Crosfn'lds and K. 1*’. IVIarlel were 
granted a pate;it (Kng. Pat. 30,2S2, 1910) for the preparation 
of nickel catalysts in which kieselguhr, asbestos, })umice, and 
tlie like substances are impregnated with a solution id' nudvel 
'"sulphate, and tlie product treated with an alkali hydroxide 
to precipitate nickel hydroxide upon the porous material ; 
after well wasliing the substance is dried and reduced. Tf 
kieselguhr is employed the fimslied product should contain 
.about 30 per cent, of nickel. 

The Vereinigte (Ujemische Werke, A.Cr ((Jer. Pat. 
236,488, pVk) ; l^mg. Pat. 18,612, 1911) pred’er to use a 
pafiadium catalyst. This i.s precipitate.d upon a metal which* 
has no auticatalytic properti(*s, or upon a metal ''xidtT* or 
carbonate. The hydi*ogeii is used under a pressure of 2 to 

0 atmospheres^. Under these copdi^ions it is affirmed that 

1 part of palladium sullices to convert 100,000 parts of an 
oil into a solid .fat in the course of a few hours. Certain 
gases or ^vapours were found to have a mail^ed action on the 
catalysi, entirely preventing its, action. These are arsenic, 
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hydro^<$n phosphide, l\qiiid hydrocarbor\s, carbon bisulphide, 
■chloroforin, acetone, and free mineral acids. ’ 

In a subsequent patent (Fr. l^at. 434,9*27,^1911) the same 
firm claim the^ase of soi^d-^salts of the metals of the platinum 
j^rou^[h for hycVo^enatin^ oils, the materials >beinf^ Ifeated to 
100'’ C. in hydrogen, preferably' at a pressure of '2^^ 3 
atmospheres. The reaction is stated to be* quicker than 
with paUs^dium or platinum black ; while the gictivity of 
ithe salt is such that a quantity of palladium chloride equal 
to 1 part of palladium will convert 50,(100 parts of an un- 
saturated oil into a solid fat. To guard against the libei^Ution 
of fre(' fatty acids hv hydrochloric acid formed by the dis- 
s(Ku'ation of the salt. caiTonatc of soda may be added to Ihe 
salt of tlio nuHal. 

‘For the preparation of catalysts which are stable in the 
air. i\ayst;r i U S. Tat. 1,001 ,*279, 1911) reduces oxide of 
nickel oi' equivahuit metal in a current of hydrogen, subse- 
(juently passing carbonic acid through the reduced metal 
until it has cooled to tin atmospheric teni})erat»re. 

In a second pattmt (F.S. Fat 1,004.031, 1911; Kayser 
K-daims the preparation of a catalyst by sat ab ating kieselgulir 
with a conctmtrated solution (»f nicktd ^^ulphate, or other 
niekhl salt, leaving it in an a))pareri iv dry condition. This 
is then mixed wiili the molecular quantitv of j^odium car- 
bonate, thi‘own into boiling water, dried, and reduced. 

H. Schlink I'c Co. (Kng. Fat. <sl47, 1911) hydrogenate oil 
by passage through a centrifuge. tht‘ drum of which carnes 
a 1 in ingw?‘t' palladium catalyst. 

K. H. Wimmer and F. F. Higgins (Fr. F'at. 441,097, 
1912) employ organic salts^of the catalytic metiys. For in- 
stanct*, 100 grams of cq|iton-seed oil are mixed with f to 5 
grammes of ^nickel formate at a temperature? of 1 (if to 200"^ 
C., in hydrogen uilder pressure. 

Ellis has pjJtented tjir^e forms of apparatus for the 
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hydrogenation of oils (U.S. Pats. 1,026,156, 1,040,581, and 
1,0.43,912, of 1912). In the first the^catalyst is jjlaced on 
trays or baskets, the oil travels 'n a cyclic path downwards 
through severaflayers of the catalyst, while hydrogen passes 
in tne opposite direction. In the second pi[^tent ebsed 
coifbdl jacketed pan is e^nployed, the oil and hydrogen 
being brought into intimate contact by taking the .gas from 
the top of the chamber and pumping it in at the lower part 
of the cone, where it bubbles iip through the mixture of oil 
and catalyst — a process which is automatic, and can be 
conti..vied as long as may be necessary. In the third patent 
an autoclave is employed, a jnimp circulating hydrogen 
through the oil. When tlie latter has been fully treated 
it is drawn off to a second chamber, in which it is bteamed 


to remove noxious gases and vapours. 

The effect of hydrogenation upon various oils is shown 
in the following table of analyses : — 
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Ara<.-his oil 




5G-M 

1-1 

l‘)l-l 

81-1 

Pn)]ror 

,, ,, (Gambia) . 


8(;*5 

50* 1 

0-5 

18'5-7 

47-1 


,, ,f . 

41“J 

HO-2 

52*8 

1*8 

188*8 

56 5 



4G'j 

82*1 

50*5 

0 9 

188*4 

54-1 

, ^ 

M II • 

5.1 ‘5 

MS *8 

4ii*o ; 

1*2 

1 89-0 

42-2 


II II • * 

4:c7 

27*7 

51-7 , 

2-8 

191*(; 

61-1 


Sesame, oil 

47 -S 

: .88*4 

' 51*6 

()*0 

i 19I)*G 

54 -S 

; ^ 

b ,, technical) j 

(y2-i 

’ 45-8 

188-4 at 50^' 1 

4-7 

i 188-9 

25-4 

I 

Cotton -seed oil . . i 

8S-5 

: 25*4 

j 58-8 : 

‘>•6 

' 195-7 

69-7 
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__ 

192-8 


j Tilellana 

Kapok-seed oil 

.55 

1 — 

3‘1 at 60^ 1 

— 

191*0 

32n, 

if 

Soya-beau oil . . 

G8 

i — ' 

4^ M , 

— 1 

191) *9 

15-2 i 

! M 

C ocouat oil (nafcarai) 

25'0 

20*4 

37*4 at 4(r-‘ 

0-8 1 

! 255*G 

ll-Ri 

' Bonier 

„ „ . 

44*5 ; 

27*7 

• 

0-4 

, 254-1 

1 10 

i 

Whale oil . 

45*J 1 

.88*9 

49 1 1 

1-2 

1 192*8 

45-2 

i 

1 M 


1. 52*2 1 


29*5 i 

— 

1 1G9-5 

28*8 

Mellai^ 

»» • • 

liquid 

liciuid 

64*1 1 


192*2 

, 144*8 

. audelio 

0od4iver 

«-9 

81*9 

48*2 1 

— 

' 190*9 I 

59-8 


Sperm oij . 

50 

— 

— i 

1 

! 131*7 

1 

17-3 
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effect of ha#dening is to raise Ihe melt^g and solidi- 
fying points, and lower the yxline value and refractive 
index ;,4lu>other fack)p are not alO’ected, hut according to W. 
Norman ancf ,E. Hngel ithe hydroxyl groups ai^ more or less 
eliminated sa that the acetyl v|.luc of cmstor-oil^etc^, will be 
affected. In the case of olein this is converted into stearin; 
arachidjc and behenic acid are formed from marine animal 
oils and^may bo present in the hardened fats to fhe extent of 
20 per cent, or even more ; the latter acid is also formed from 
rape -seed oil. 

* According to an article in the “Oil, Paint, and Drug 
Ke])orter,'’ hardened ods arc' now being manufactured on a 
very largo scale both in Europe and the United States. Oils 
Slick ^ linsei^d and whale oil, being low in price, are largely 
employed, hut not much cotton-seed oil, although the latter 
is now liardicied to the rc(]uired consistency and employed 
in place of -the so-called “ compound lard," which consisted 
originally of 80 ixa* cent of cotton-s(‘ed oil and* 20 per cent, 
of ol('o sU^arin. A little cotton-seed oil is being hardened in*. 
Europe for margarine manufacture. The total capacity of 
the luu'dcTiing plants in Euro[)e is ostiniale 1 at 1,875J)00 
liaiTels of 100 Ih. and about half tliat 'juantity was made in 
1018, while in th'^Unitixl States the c.4.paLitv the plant in 
that year was 500,000 ])arrods, 

A consular re*port on the trade of ^^ars(dlles 1913 states 
that two factories were being built near ^farseilles foi' li^rd- 
oiiipg oils, the capital^ being British, and that a firm of 
candle makers had been hardening oils by hydrogenation for 
over two years. The fotftl output of hardentli oils m 
is put at 7000 fo 8000 tons, which would possibX be doubled • 
jn 1914. One firm of c^indle makers were importing d apanese 
[ish oil for/treatment. Hardened oils, it k stated^ fetch as 
high prices as qppra oil, although this state of things was not 
ikely to continue if It^rg^r i|iiantities wtjfc produced. 
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IWith regard,, to the hardened oils in ^iiatural fats/ this is 
a difilcult problem, as the physical and ,&iany of the^ chemi- 
cal characterfe are completely altered. jOdour and ts^te en- 
tirely disaj>per.r, and the colour testC, such as the Bechi or 
Ban^injreafiitions, show only faintly or not at' all. These 
hardened fats, however, contain a trace of nickel which is 
readily detected by the following te.st : 5 to 10 gramm^ of the 
fat are heated in a test tube with 10 c.c. of strong hydro- 
chloric_in a water bath and shaken from time to time. The 
tube is cooled, the a.cid liquid separated and evaporated to 
dryness. The residue is then dissolved in a few drops of 
■wat^r and tested with a 1 per cent, solution of diraethyl- 
glvoxime, when if onli a minute trace of nickel be present a 
pink colour is produced, which is rendered more intense, by 
addition of ammonia. 



CHAPTEE XIX. 

OIL-CAKE AND MEAL. 



Oil-cake and oil-meal are the solid residue of pulverised 
seeds or nuts from which the oil has been rem'oved by 
pressure or extraction. Oil-cake contains the whole of the 
woody fibre and mineral matters of the seeds or nuts, to- 
getheii i^ith the residual unextracted fat and the protein or 
nit¥og?3nous constituents. The latter substances determine 
the value of the cake, on account of their importance as 
cattle ft)od or as a basis for artificial manure. 

As may be seen from table on p. ;124, thei oil-cakes differ 

from each other very much in their content df nitrogenous 

or albuminoid substances. Being all, however, too rich ki. 

albumiuoid and fatty matter to be used as food in an unmixed 

condition, they are therefore mixed with ceivuls, hay or s^aw, 

and in this condition constitute a valuable fodder. The ash. 

• . . . . 

being very rich phosphoric acul a d potaslf, accounts for 
the value of the cakes in the preparation of artificial manures. 
Thus, for example, 1 ton of cotton-seed ash Ijjis the same 
manurial value as 44 tons of the ash of hard wood or JLSJions 
ofjixiviated wood a»hes. 

As a rule, oil-cakes are not directly employed for manure, 
their utilisation in the*boilios of animals, wdieilce the gror^jid 
derives its supply of fertilisers, being much mure profitable,* 
^and it therefore does liot seem rational to employ as manure 
good oil-cates which are sound and constitute a go^d feeding 
material. Nevertheless, in cases where the cake, reason’ 
of unsoundness, bad.flsfVohr, very low percentage of fat or 
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presence of ai;. injurious constituen't, is uAsuitable for, /feeding 
purposes, its direct application for liianurial purposes Ijecomes 
advisable. 

The composition of the most imp:=rtant oil-crfkes is piven 
in the follo'vsjing table: — 


• 



! 





V 

£ 





Oil-oake. 







Rape (.ake (i^rassicu 




^ X 

1, 


oleiferu) .... 

1 1 

:io*7s 

0*H0 

2.K*1M 

11*70 

7*04 

Rape meal (extracted) , 

U’ifrj 


.7*01 

20*7.7 

12*06 

7*0.2 

Rub-'seii cake 

10*72 

02*7:? 

0*07 

21*07 

7*7o 

7*7-! 

LlTl^e(•d cake 

n-'k") 

2S-7G 

' 10*00 

22*00 

0*4S 

* 7*22 

Liusct'd meal 

11*02 

HH-20 

2*70 

20*70 

0*17 

rt 0*21 

Ro]ipy-serd cakt* . 

11*12 

:li;*40 

0*70. 

10*27 

1 1 *04 

11*21 

Suiiflower-fiecd rake 

0*24 

;;4*0(; 

14*72 

22*20 

12*00 

0*00 

Be('cli-inast cak<' , 

14*0.1 

IK *74 

S*7l 

‘U-n 

21*02r 

.4*70 

Sesame eake 

10*02 

27 *20 

1.2*40 

20*(.l 

7 20 

10*47 

j l*alm eake . ^ . 

10*00 

10*20 

lO-OK 

07*20 

21*4.7 

.1*00 

I'alni meal .... 

1 Ground-uut eake (undo.-erli 

10*^7 

10*4.4 

1*4.7 

:10*07 

27*02 

{•2i; 

! eared) . i' . . 

' j-rouiid-iiur eake (decorti- 

10*17 

Ueso 

7*SS 

24*27 

7*20 

1*^0 

catedl .... 

11*11 

20*71 

0*04 

10*20 

22*42 

0*'kl 

Cotton eake (decoitieuted) . 

s*(;2 

44*00 

1 1*22 

20 •."7 

7*10 

7 '( )7 

Coeemnt eake 

10*70 

10 *ol 

10*00 

. 0*20 

1 1*17 

1 *00 

Maike-genn cuke . . , . 

11*40 

10 * 0)0 

.^•00 

77*27 

4*60 

1*02 

Maize-oil eake 

! 0 * o 7 

1 KA 4 

4 *.17 

0.()*21 

0-27 

' Soya-l»ean cake. . 

■ 12*70 

*’.H*.‘S2 

11*07 

'> 0*71 

7*07 

7*07 

* Ifemp -eed cake 

12 * 0.7 

:{ 2 *:!K 

S -.20 

’ 2*02 

22*00 

7*''“5 

^ Sun flower- seed eake , 

7*10 

10*(»1 

7*40 

20*M*{ 

20 * 0.2 

7 *.70 

Candle-nut eake , 

7*22 

r, 1 •:ks 

< 01.7 

17 * 0 ] 

4 *,70 

0 *< )0 

Walnut eake 

l :{*7 

.04 *0 

12*7 

27*0 

0)*} 

7*0 

Pumpkin -seed Vake 

12*0 

7.7 *0 

11*4 

0*0 

4*0 

0*1 


Both theoretical and practical opinions are in f^^ypur' of 
the use of oil-cakes as an addition to cattle foods and for* 
fSV'^enilig purposes. All oily seeds contain a not unimportant 
amount, of nfirogenous (protein) matter which in character 
and composition is the equivalent of milk casein. T^e residual^ 
cake in thef’press contains the whole of the nitrogenohs v'atter, 
this valu^>ble nutritive material being associated with 5 to 10- 

‘ ^ Analyst, ^metham. 
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per of fat or yil, wlwch is diregtly assimilable, either 

formin^at, or ind^rectly\generating warmth* in the body 
of the %animal. Moreover, oil takes aontain^ phosphates, 
wli^h ^erve^io build i»p Uie substance of bone. 

* fi/^-meal i^ the residue niinaining from*the partial or*total 
extraction of oil seeds and oil iruits with solvent^ and its 
value as a feeding material is very low, the percentage of oil 
being \2i^ry small. This circumstance, together with its 
» mealy condition and the ease with which it may l)e adulter- 
ated, causes oil-iiu‘al to be held in little estimation cattle 
food, the cake form being widely preferi'ed. 

Feeding Value of Cattle Cakes . — In calculating the value 
(tf a food it is usually .Lssiimed that the albuminoids and oil 
ari' tHjinil in value*-, and that they have 'll times the feeding 
properties of Iluj carbohydrates ; therefore the “ food units " are 
calcuJaV^d by adding together the percentages of albuminoids 
and t)il, mult*)>Iying ]>y ‘ii, and adding to this the percentage 
of carbohydrati*^. In this way numliers are obtained which 


an* SLi])})ose(1 to repnsert the feeding value the particular 
food. Thus, to take a few examples : — 


J jiiisccd cake 

. 28 >56 4- 

KHKVx J.-T H- 32*09 

Food 
Uiiitii. 
-- i:i» 

•Cotioii-scod cake 

. 44 *09 + 

14*23 X 2i + 20*s5 

= 166 

• ('ocomit cake . ^ 

. 19*:.l + 

’0*!H) X 24 -k 40*20 
ivSUS X 2i + 37*38 

- 116 

i'alm-kcniol cak'^ 

. 16*20 + 

^ 105 


Kellner, however, has proposed a ditieu iit method of cal- 
culation. He assumes that the albuminoids «rnd carbohy- 
drates are e(]ual in feeding value, and that the fat has ^ t^es 
tim value. The w^!od,V fibre is also included in the useful 
-constituents, hut 1 unit is deducted for every 3 per cent, of 
this constituent. The f(fou units by this meAiod wotk opt 


as follows ; — 

Food 

I ^ Units, 

hmsced •ako . 10*C0 x )lit + 2H-56 + 3*2*09 + «*48 - 3*1# =: 94 

CotfJHi-seed cake* 14“23 x ‘2| + 44*09 + 20*H5 + 5*10 - 1*72 = 104 

Coconut cake • . 10*90 x 24 + 19*51 + 40*26 + 14*17 - 4*72 ^ 97 

Palm-kcrucl cake 10*98 x*24^ 16*20 + 37*38 + 21*45 - 7*16 — 95 
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These figures are ^useful in ^ostima^ng the thec^tical 
feeding value^ofa cake, but of c<^<3rse jjractical trials upon 
cattle in which the weight ol^material fed*per day, andf^he gain 
in weight of the five stock week by y^eeJr or mor»yi by hioi^hy 
are more bohclusi^ej especially when dealing 'with wjy or 
little-kndwn materials, as th^re may be other factors to take 
into account. 

It may be mentioned that there are present iiif! certain 
seeds, e,g. vetch, gynocardia, cassava, great millet, and Java 
beans, '"itc., certain products known as cyanogenetic glu- 
cosides which, together with a specific eiizyine also present, 
and in contact with moisture, give rise to the formation of 
hydrocyanic acid which is a deadly poison. The presence of 
any of these seeds in a feeding stuff would be extremely 
injurious. A cyanogenetic ghicoside is also present in linSeed- 
as stated by Jorissen ; Auld proved that it is sonietimes^)t:e8ent 
in the meal in sufficient quantity to produce sickness, but 
this was mor§ particularly the case wlien the oil was extracted 
in the cold in 'pil presses of the Anderson type ; in the hot 
pressed meal or cake it is not likely to occur since lieat 
destroys the enzyme. Nevertheless, in dealing with a new 
feeding meal or cake it is essential to examine it for the 
presence of such cyanogenetic glucosides, before docidiKg^ 
to make practical trials on the feeding l^f cattle with it. 
There are also other poisonous or bitter substances in seeds, 

- as, for instance, in mowrah seed, which precludes their use for 
feeding stuffs ; in such cases the residue from the press is fit^ 
only for manurial purposes and must be valued aoc^'^’dinffly. 



CHAPTER XX. 

PHYSfcAL AND CHEMICAL EXAMINATION OF OU^S AND FATS. 

The physical constants regarded as characteristic for oils 
and fats are : Specific gravity, and, in the case of solid fats, 
luelting-point. On the other hand, the boiling-points ate 
unreliable, the oils being partly decomposed on heating. ^ 

Thai specific gravity of fluid oils may be determined by 
maarffe of the pyknometer, the Sprengel tube or the West- 
ph/il hydrostatic balance. The Sprengel tube consists of a 
U-tubo, both ends of which are drawn out as capillaries and 
bent at right angles to the limbs of the tube. The tube 
is completely filled with oil by dipping the on^ end into the 
liquid and exhausting the air, by suction, tlti'ough the otbrjr 
end. The excess of oil overflowing is removed by wiping 
with filter paper, and when the oil has ceased to expan^ the 
tifbe is removed from the water bath, cooled and weighed, the 
specific gravity ^eing calculated fi\ m the knftwn weights of 
the lube empty, filled with water, and with oil. The specific 
gravity of solid fats is determined at a ternperafcire above the 
melting-point, i.e. 40' , 60 or 100 C. 

« The Wcstphal balance is shown in Fig. 98 ; the thermo- 
meter displaces a definite volume of oil, the specific gravity 
being indicated by weigtits placed upon the i)eam until ^he 
latter is level T 

The melting-point«of the solid fats may be determined by 
the usual tnethods. A capillary tube is filled withihe melted 

fat a^, after the latter has set on cooling, fastened on to tha 

(827) 
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tube o! a sensitive theijinonieter, the two being imiiw^d in 
a beaker of \^a^3r, which is thept slowly heated i|Titil the 
melting-point of the fat isjreacfied and -the latter l^uefies ; 
the temperature^ at which this oqpiiisS is read'of^ on JJie 
therwiometc'r.'' The accuracy of the determiftatiou in- 
creased hv placing tfie beak A' in a second vessel of water, 
heat being applhd to the latter. 

A number* of chemical reactions liave been proposed for 
distingui.shing the various vegetable and auinial fats from 
each o^ii-er. ]\Iany of these reactions, being dependent on 
special conditions, are unreliable and yield contradictory 
results, and therefore cannot bavt^ niucb valiK; attached to 
them. This is particularly the cast' with tlie majority of the 
colour reactions resulting from the action of siiljdiifrfc and 
nitric acids on the various oils. In the same way, the differ- 
ences noticeable in the increase of ttmiperaturt* re^sulting 
when eoneeiitrated sulphiirie acid is addt'd to latty oils, are 
not a sutiiciei|tly certain guide. 

On the otli^^r hand, some methods of ttjsting may l>e 
successfully emplo^^ed for tht' differentiation of the various 
fats and oils. These sciwe to estimate (juantitatively different 
clashes of substanccis in a fat, and in some cast's for the 
identification ^)f the individual fats, the content of tliese 
substances often differing ehiiracteristically. ' 

To these (juantitative tt'sts iKdong the acid number, 
saponificatioif value, ether numhtir, Keichert-Meissl number, 
Hehner nunil^er, acetyl nuni])er, bromine and iodine num- 
bers, the meaning of which will be now explained. ^ 

1. The acid numlx'r represents the^ number of milligj*ams* 

of^ootassium h^’droxide required to neutralise the free fatty 
acids <?nntairied in a fat, and is determined l)y titrating the 
fat dissolved in alcohol, etc., with an alcoholic pr aqueous* 
solution of caustic* potash. » * 

2. The saponificaf ion value tpst, which Was originated 



:QjHTSICAL AND CHEMICAL EXAMINATION OF OILS^ ETC. 32§ 

by Ko^tstorfer, and is also galled the “ Kottstorfer number," 
is performed in the Aillowi^g manner /l’ 5. t(^ 2# grammes of 

the fat treated w\th 25 c*c. -normal alcoholic caustic 

1 “ » 

potash f(Jr fifteen mii1(^ites on the water bath ; "s^hen saponi- 
^ficatioij is complete 1 c.c.\)f alcoholic phonoj^ilithAleiin solution 
is added, and ^tlie liquid titra^ied ])y the aid »f 4-norj;nal 



Fni. tH.~ Westphal halan«'(^. 


hydrochloric acid blank iwperinit rit being n#ade by titrat- 
ing anothi'i; 25 c.c. of the potash solut; m The difference 
between the number of milligrams of ]^otasFii^i hydroxide 
* originally taken and the (puintity found by titrating ])^ck, 
is calculated to 1 gramme of fat, tlu^ r(\siilt being the saponi- 
^catioiT value. The term “saponification equivalent," used 
in l^hi gland and Amerifca^means the quantity pf fat sy;poni-i 
fiedhy one equivalent (56T parts) of KHO. 

8. The ether numhe/ (ester number) nders to*the number 
of milligrajhs of jiotassium hydroxide requiiged for t^e saponi- 
ficaticuTof the ijeutral fat in 1 gramme of the sample, br., the 
difference between the aeid'and saponification values. 
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4^ The Beichert^Meissl mm\er indicates the percentage 
of volatile fatt^ acids*in a fat. It represents the ly^ber of 
cubic centimetres of ^’o-Dj)rmai causti/ potash re^isite to 
neutralise the volatile fatty acids (sol]gjble in w^t^r)Sbtained 
from 5 gr%mpaes (formerly 2*5 gramfhes) of a fat. . 

Jf’ive^grarmmes of fat are •aponified on the Vat er bat& in a 
200 c.c. flask wjth *2 ^^rauimes of solid alkali and 60 c.c. of 70 
per cent, alcohol. The alcohol is driven off and the ^olution» 
obtained by dissolving the mass in 100 c.c. of water and add- 
ing 4 0 c .c. of (1 : 10) sulphuric acid, distilled. 110 c.c. of 
distillate are caught, in a graduated flask, 100 c.c. of which 
are filtered into a second graduated flask, and titrated* by 
^-normal potash with litmxis or phenolphthalein as indicator. 

5. The Hehner number gives the percentage ofcnsoluble 
fatty acids and unsaponifiable matter present. 3 to 4 grl^rrrmes 
of fat are saponified by 50 c.c. of alcohol and 1 to 2 grammes of 
caustic potash. After the alcohol has been (>riven off, the 
soap is dissclvtjd in 100 to .150 c.c. of water, a little hydro- 
chloric or sulphuric acid is added and, after melting, they 

cooled and'th® a(|ueous liquid filtered off (the recovered 
fatty acids are filtered and dried at 100' C.). The washing 
with water is contpiued until the filtrate ceases to have an 
acid reaction. 

6. The acetyl number shows the quantitV of hydroxy-fatty 
acids or fatty alcohols in a fat. 20 to 50 grammes of the 
non-volatile #fatty acids are acetylised by two hours’ boiling 
witk acetic anhydride, the product of the reaction being 
extracted several times with 500 to 6(X)'e.c. of boiling wa^r, 
and the acids, which now have a neutral reaction, are filtere^k 

thef air bat!i. The acetyl number is then determined by 
'heating wi^M *4-norrnal aqueous potash, and' titrating back 
with standard acid. The acetyl value is the number oj 
milligranfes of t^austic potash required .to safpo^ify the 
acetylatjpd fatty acids. 
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l.^romine and iodine absorption. — The methoils of 
estimatii^ these reactions ^ive the percentage et bromine or 
iodine absorbed by fhe oils undu: conditions conducive to 
the,,formati6n^of addf^iorj products exclusiifely/ The fatty 
acids the afietic or stearic series are satnratud oompoifiids 
forming no addition products, whereas the acids^f ijie acryl 
or oleic acid series combine with two, those the propyl or 
linolic aeries with four, and those of the linolenic series with 
six atoms of a halogen. 

The glycerides of the acids of these four series^ behave 
exactly like the free acids, so that the percentage of iodine 
absorbed forms a guide to the ratio of olein to palmitin and 
stearin in a fat, and also the content of linolin or linolein in 
a dryi«g\)il compared wdth the oil content of a non-drying oil. 

The estimations of bromine absorption give no reliable 
values, whereas Hilbrs or Wijs’ method of determining the 
iodine nuinbt*r yields more constant results. Hiibl employs 
an alcoholic mixture of iodine and mercuric chloride contain- 
ing ‘2o grammes of iodine dissolved in h litre of 95 per cent 
alcohol (free from fusel oih, and 30 grammes of mercurft^* 
chloride dissolved in the above <piantity of spirit, the two 
being mixed in equal proportions. 

, *Th(^ solution is ready for use after twel^'e hours' standing, 
hut must be tested before use to determine its composition. 
‘For estimating the iodine number. 0 ’ to 0 4 gramme of fluid, 
or O'H to j gramme of solid fat must be weigifcd out, and 
dissolved in 10 c.c. of chloroform. 30 c.e. of the iodide solu- 
tion a^ded at firsl, p^nd more if necessary, so that the solu- 
^ 4ion at the expiration of three hours still has a dark brown 
colour. After the expiratit)n of that time 10 to ^5 c.c. of a J.0 
per cent, aqueous solution of potassium iodid^ i?^e ad^ed, to-’ 
^ether with 150 c.c. of* water, the fr^e iodine being titrated 
‘^tatldard solution of sodium thiosulphate (2*# grammes, 
per litre titrated against pure iodine). The absorbq^ iodine 
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is th5n referred to percentage iisits of ^he fat, the Y%lue so 
obtained beiifg designated the iod^ie numl)er (HlibJ^urnber). 
The number appears to Ijb fai^rly consiant for ea^ oil or 
class, and is hfghest in the case />f •vegetab^ ‘dryitig 4 )ils. 
The,HiibKmCthoci has proved particularly ai)]?lica])lo 4‘^r the 
detection of cotton -seed oil ifi tallow and lard. Pure cotton- 
seed oil has the todine number ; pure tallow, 4()'8 ; tallow, 
with 5 per-cent, of cotton-seed oil, 44; with 10 cent., 
47 T ; with 1 5 jier cent., 49*7 ; with 20 per cent., /")2‘9 ; with 25 
per coni , 56*1 ; with 30 per cent., 59*2 ; and with 40 per cent., 
66*2. In the case of lard the detection of cotton-s(‘ed oij is 
rendered difficult when beef stearin is present. 44ie iodine 
number of pure lard is 57 to b3>, that of beef stearin 23 to 28. 

The Hiibl test suffers from one drtiwliack in that ft'is slow 

• • 

m its action, hence wdth oils absorliing a largt' amount of 
iodine, e.g,, linseed oil, tlu‘ time rotjuired for full ab^oiption 
may be extended to as miicb as eighteen honrs. h'or this 
reason the \yijs method has come more and mor<‘ into use. 
The Wijs solution is made liy dissolving 7*9 gi’amiiK^s of iodine 
*iricbloride and 8*7 grammes of iodine separatidy m warm 
glacial acetic acid. The two soiiitions are then cooled, ini.xed, * 
and*made up to 1 litre witli tlie sanui acid. 'Jlie solution inay 
also be inade^by dissolving 13 grammes iodine in glaeki 
acetic acid and jiassing iiwlry chlorine ga^ until the; colour 
changes. The active agent in this ca.^e is iodine mono- 
chloride. Tti e test is ])erf()rmed in tlie same w^ay as the Hiibl 
test* (jfily that juire carlxjii tetrachloride is used in place of 
chloroform. J^'or n(»n-drying oils the tihsorption is »om])k!Ted 
in less than half an hour, and in d^yivg oils wdthin six liour^^ 
ic>dine values obtained wdth the Wijs soli|tion can he re- 
lied upon, m\co with pure compounds practically the theo- 
retical results are obtained. 

The following tables give the constants Tor the im- 
portant »jils and fats:- 



ANALYTICAL ftONSTANTS OE» THE DRYING OISS. 



! Sj). gr. 

Solidifyiiig- 

Sa|x>nifica- 

Iodine 

[ ^ 

R'/ractive 


1 at 15° 0. 

• 

i 

tion Value. 

Value. 

y •> 

Index, 

7!audle-imt oiH^ 

0-921-0-9^7 

- 18° 

4184-0-198-1 

186-8-193-1 



1-4772 1-4783 

illhineae wood ml 
lapanese wowl oil 

0-984-09-44 

be ow - 17° 

» 191-198 ■ 

150-'' .68 

1-489-1-504 

0-9849-0-9^»0 


198 -1-1 96-8 

]^9-0-L58-0 

1-50;14.1 -5083 

Uedar-ri^it oil . 

• ' 0 98-20 

* 2()°'o. 

- 15°-] 7^ 

191-8 

14!»-5-1.50-5 


HIemp-.seed jil . 
i^umpkm-st*ed oil . 

* 0-925-0 928 

■ 190*198 1 a 

no ;i<l6P/ 


. li 928-0 925 

-'25° > 

18M'i-J90;2 

122-8-1897 

... 

[linseed oil 

0-9816*0-9842 

' J90-2-195-2 

176 8-2«5-8‘n-4800*-l-4812 

Poppy-seed oil 
iVainnt oil 

0 924-0 927 

- 18° 

189-196-8 

182-6-187 6 

1 4751 

0-9256-0-9269 

- 12 -27 5° 

188-7-1 97-82 

1831-1-151 7 

1*4804 

3unflower-seed oil . 

0 92 1-0 •9-26 

- 16°-18 5° 

l8-<-194 

119 7-18.3-8 

1-476-1 4790 

drape-seed oir^ 

0'9202-0-95<ri 


178 ‘M95 -5 

94-1 12-8 

1 -4718-1 -4769 

oil 

0 92'<6 

- 8 -10° 

1 94-8 

184-8 

1 -4805 

Yerilla oil 

0-9806-0 -9872 


189 6 198-S 

206-1 

1 -4822 1 4S51 

Para -Til hber-seed oil 

0 -9289 0 98 12 


• 185 6-20P> 1 

117-6-188-8 


Punturnia-seed oil . 

0 929-0 9;i2 


. 185 

188 

- 1-47S8 

Mainhot-seed oil 

0 9288-9 9258 

below 1 7 

, I'^s 6-1 881 

185-187 

1-475 

Lai lenri;^n till oil 

0-9886 

-- 85 ' 

185 

162-1 


Safflower oil 

0 92I6.(| 9289 

- 18“ 

, 186-6-191 

127 9-1 19*9 

1-4*77 

Soya- bean oil . 

0 9*222-0 9279 

- .S -.18 

1 '.‘0-6- 192 

124-1 1 

1-4680 


.* ‘ ANALYTK - M . (' O.NSTAXTS OF TllF No .\- I ) KVL\G OILS . 


■ # 

Sp trr Ml 

Solidil vnig- 

Sapoiiitu a- 

loiline 

Ht fra(’tive 


♦ 15 

Point. 

ftion \5ilue. 

Valu.'. 

Index. 

Olive oil 

' 9 96 0*918 

10 to 6' ( ‘ 

IS5-196 

79->8 

1 467*1-470:) 

Abnoiid oil . 

0 9175-0 '.‘195 

- l(r to -2o 

1 "9 -.5- 195 1 

14-101 

1 472-1-473 

Apiu-ot oil 

I'eai'li oil . 

0 915 

- 14^ 

188 I'.id 1 » 

ln(j'M9S-7 

1 • 4t;-45 * 

9-918 

- to - 10' 

189 1-192 5 

92*5-110 1 

— 

( ’lierr_\ -kernel oil 

0 -9-22.5 9 92 ;8 

-i.t'to 20 

19.; -4 195 

119 S-n i-8 



l*lnin kei nel oil . 

0-916 0 91!‘ 


189-1-191 -5 

91-2 100-4 



Ara.'liis (111 . 

0 9 Ii).. -0-91 75 

0 to 2 ’ 

IS'cti- 191 : 

S3 8-105 

. 1“V81 1 

lJa/'(d-i^iil oil 

0 915 0 917 

- 17 to - 19" 

192*8 197 \ ' 

S6 •> <90-2 

(last or oil 

1 0 9591-0 9679 

- 10 to - 12 

1 7‘i’7-l 86'6 

4-s: I 

1-1795-1 -4803 

tlrape-'^eed oil 

0 9-202-<:j9.561 

ire. 

l''t‘-7 195-5 

121'-L1 40 S 

1-47.59*1 -4772 


AXAIA’TlCAL Cti . NSTAX'rS OF TIIL SKMi-OilVlXO OILS . 


Sj). ;it 
I .'. C . . 


oil 

Srsamo oil . 
K.'tpok oii . 
Mai/ooil 
Bi*ei;h-nut oil 
Ua^it'-stHal oil 


i 


0-l»2:{-(»-P2G 

' 0 - ir 2 L '» 0 - P 222 
. 1 ()- P 20 - 0 * U 22 
. I O-m 12 0''.>j47 


Soli'lifviii}^- 

I’oiiit. 


1 • 

- r to 


Blaok-uui'^tiirtl oil/ 0-lM2AI'lM 
WhittMuu.^ j oil t 0 -in 2:.-^>-91 Ik 


Ootoii (III 
Curcas oil 
Radish -semi oil . 
H edge* 111 ustard o il 
Brazil- uut oil 


29 *0) 

- i-r 

^ 17 -; V ^ 

j 10 ’ to -I 

- l.V to - 

— 1;V' to - 

- 7 ■ t 

0-917ri-0*9l8<i^ -8’M' 

0-9185 I _ 2-5^ to 


0 9487 ^ 
0-9 1^-0-921 
(^9175 ^ 


N-ipoiMtu-a- 
fimi \'al'n*. ' 


* 191-194 •:» 

188-198 
lM- 20 :. 

' 189 * 7 - 192 ’(> 

: 191 -M'nP.'t 
I lt 37 * 7 - 17 S* 7 ; 
■ 178 - 175 - 8 , 

' 170 - 8.177 S, 
. 192-9 215 : 
. ( 198 

! 178 - 8 - 181 - 0 , 
i 174-170 ! 

I 198 - 4--202 { 


Iodine 

Value. 


100 - 9-1 20-5 
10-rl 15 

85 -2^.1 ^9 
121 - l %-8 
111 - 2 - 120-1 
98 -5-105-0 ' 
i ) 8 - 84 - 122 -.'^‘ 
92-1-108 

101- 7-109-1 
98 -8- 10 1-9 ’ 

92-85-112-1 ! 

105 i 
98-8-100-22 I 


Refnietive 

Index. 


1 - 4743 - 1-4752 

l - 4 y 48 - li > 7 e 2 

^ 1-4768 

1 • 472 - 1-4757 
1-4672 
1 -4750 
1 -4781 

^- 468-1 -487 
1 - 471-1 -4722 
1 - 

1 -4643 
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^ANAP'TICaL CONSTAWTS of iftiE FATS. 



- 



w 



- j Sp.*gr. 

! 

siidifying- 

Poiut. 

— ^ 

Saponifica- 
1 tioi^^alue. 

lodiue ^ 
ValTie. • 

% 

Refractive 
• Index. 

Cacao' buttei^ . 

^ . \ 0*964-0‘976 

1 

21 #-27 •3'= 

191-8-202 

• • 

34-0-41*7 

*8t40®C.* 
1-4665.1-4578 ' 

Coconut oil . 

\p 

. ‘ 0-9259 

; 14‘^-23'» 

225-268-4 

8-0.9-5 

at 60® C. 
i 1-441 

Palm oil . 

r . ; 0-9209.0-9245 

1 3r"-39‘^ 

1 196 -3-20.5 5 

53-57-44^1 

1 1-4510 

j Palm- kernel oil 

. : 0-9119 

! 23^-24'’ 

i 242-2.50 

10-3-17-5 

! 1-4431 

j Nutmeg butter 

. 0-945-0-996 

! 

1 4^-44^* 

i 153-5-191-4 

40-1-85*7 

1-4704 • 


The following notes may be useful ; — 

Melting - 2 ^oint . — This increases with the percentage of 
solid glycerides, and especially with stearin. The melting- 
point of the fatty acids is usually slightly higher thffo^that of 
the fats from which they are derived. The “ titre tc?st is 
the solidifying-point of the fatty acids. The solidifying-point 
of a fat or fatty acid is usually lO'" or 15° belo?/ the melting- 
point. 

Speci,.^ generally, the drying oils 

nave higher gravities than the non-drying oils, with the ex- 
ception of castor and croton oij. Japan wax lias the highest* 
gravity (i.e., nearly I’O). 

Saponification Value . — This is low with castor oil (1^8- 
186), and with rape oil (^170-179), highfwith coconut oil 
<246-260), and palm-nut oil (242-250). With most oils the 
saponificatiCvi value is between 190 and 195. It naturally 
vai?ies« according to the molecular weights of the glyceride^ 
present. 

Beichert-Meissl Value . — This determines the amount ¥i 
volatile fatty acids (butyric, caproic, caprylic). Most fats 
contain on]5^ fraces of volatile fatty acids, equal to *3 to *6 per 
cent, of butyric acid ; coconut oil •contains about 2*0 p^ 
cent. 

Hekner Value , — This represents the amount of insolufcl© 
latty acids plus ther unsaponifiable matter, 'v^rhich, however, 
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♦ ^ -i 

rarely e^eds '3 to ^ per-cent. The fatty acids 

and nnsfeponifiable iijually amouixt to about 95*5 per cent., 
but in coconut fat ilPis 88-90 per cent., and^ in palm-kernel 
-oil per cerfk » i. 

Acid Voided — The acid valu'^ varies tvith , thr* method of 
-extraction, quality of the raw material, and agf of the oil. It 
is usually low, but in some fats, e.ff., palm oil, owing to fer- 
mentation during extraction, the acid value is extremely 
high (t.6. over lOO). 

Acefyl Value . — Only a few oils have, acetyl values, e.g„ 
castor, grape seed, blown oils, therefore this factor is useful 
in the estimation of such oils. 

lodww Value . — The iodine value is lowest with fats, and 
higbesfwith drying oils. With non-drying oils it serves to 
estimate the amount of olein present. The presence of 
linolin aiid limdein in oils may be determined by estimating 
the iodine value of the acids having lead salts solulde in 
ether. 

The following acids belong to this group : — 


Nmiu- 


Atoms of I toi 
om- mo!, i.i .u iil. 

1 1 Mime per ce.a. ! 

Hypogei<- . . } 


; 

no 

I Oleic .... 



00*07 ' 

i Krucic 

cvpijA 

9 

76-15 1 

! Ricinoleio . 


L 

j 85-24 : 

; Liuolio 


! 4 

]81*4.^ ! 

j Linoleiiic . 


c> 

j 274->10 ' ' 


Colour Reactions . — The colour reactions which have been 
proposed from time to time for detecting vaiious oils 
rarely characteristic, but the following are ' be , relied 
i^pon : — 

Halvhen's Test for Cofton-Seed Oil . — About 3 c.'c. of the 
oil are mixed with an equal volume of amyl alcohol, jto this 
is added 1 or 2^c.c. of a^l per cent, scjution of sulphur in 



tt'l^OETABLE FATS ANT) OILS. 


356 { 

carbon bisulph^d^ anJ the mixture heatftd for half hour in 
a brine bath ; if cotton-seed oihis present the oil a^umes a 
deep rose-re'd colour. 

Bechi'^ Tist foj' Cotton-Seed 0it.4—lu the ofi>»inal test Iwo 
solutions were used ! (1) SiIv(T nitrate, 1 gramme; alcohol, 98 
per cent., 200 c^c. ; ether, 40 c.c. ; nitric acid, 01 ‘iframine. (2) 
Amyl alcohol, 100 c.c. ; colza oil, 15 c.c. 10 c.c. of the oil are 
taken, 1 c.c. of the silver nitrate solution and 10 ex. of the 
amybalcohol mixture added, and the whole heated on a water 
bath for fifteen miputes ; if a brown colour appears cotton- 
seed oil is present, but some other oils will ^nve a slight 
darkening. Patti nson uses the solution of silver nitrate above 
in the cold and also in the dark, and there are other modifica- 
tions. 

Baudoina Test for Sesame Oil. — O’J gramme of sugar is 
dissolved in 10 c.c. strong hydrochloric acid and lidded to 
20 c.c. of the oil in a test tube and the whoh^ shaken ; after 
separation the acid gradually assum(‘s a crimson tint. This 
reaction is due essentially to furfural produc(‘d from the 
sugar ; the latter has therefore more nxently been used in the 
tesV 10 c.c. of thOj^oil, 10 c.c. of strong hydrochloric and 1 or 
2 drops of a 2 pt‘-r cent, alcoholic solution being employed. 

In examining fat, it is not sufhcnc'ut to identify a (‘-ertain 
fat and determine its purity; the presence of soaps, free 
fatty acids and extraneous non-fatty substances, such as 
resfiis^or hydrocarbons, has also to be borne in mind. The 
soaps maybe removed by extracting, w ^i water, the solution 
of the fat in carbon ])i sulphide. The presence of free fatP" 
"acids' cannot tilw^ays be regarded a;*) indicative of adulteration, 
since they 6'xist in many vegetable oils. It sometimes, how- 
ever, points to a decomposed condition of the fat (rancidity), 
whereas lor certain purposes (lubrication) the fat ? should be 
neutral In the absence of free fatty acids resin is detectadJile 
by shaking up the pil with moderately strong alcohol and 
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evaj^^ting the solvent.* The separation of the resili acids 
from fAe fatty acjas is ^ost convenient!}* effected by the 
methoH described T. S. &lad^ng. ' This method is based 
om th5 reacl^solubiliiy silver resinate in ^ther, the nitrate, 
etc.^f)f silver })eing almost totally insolnbl ifi t^iis solvent. 
Hydrocarbons can generally lx# recognised by saifiomfying the 
sample witli alcoholic caustic potash (5 grammes of oil, 2 
gramnn*'S of potassium hydroxide, 25 c.c. of 90 jjer cent, alco- 
hol), mixing the resulting soap with clean sand, evaporating 
(jtf the alcohol on the water bath at a temperature n»t exceed - 
in^ 50'' (\, and extracting the residue with ether or petroleum 
Either, or by shaking a solution of the soap (freed from alcohol) 
in a separating funnel with petroleum ether. The hydro- 
liarboji? are o])tained by concentrating the resulting solution, 
rhre amount of unsaponifiable matter (phytostearin) in vege- 
:able ^ts and oils is rarely more than 0*5 per cent. 




INDEX. 


A. 


Abilla, 30. 

Accra palm oil, 187. 
Accumulators, 183. 

Acetic acid, 20. 

Acetoarachic acid, 22. 
Acetomyriatic acid, 22. 
Acetone, 20, 221. 
Acet^almitic acid, 22. 
Acem number, 330. 

Aeidi, 20. 

— with double bonds, 20. 

— with three bonds, 20. 

— fiald rated, 20. 

— unsaturatcM, 20. 

Acid amides, 23. 

— number, 330. 

— resin, 252. 

Acrolein, 17. 

— vapour, 17. 

Acrylic acid, 180. 

Adda palm oil, 137. 

Addition pro<lucts, 23, 331. 
^eaculus hippocaatanum, 33. 
Agitatoi*s, 274. 

•Agitator, air, 274. ^ 

Ailanto, 80. ^ 

Air compressors, 272. 

— exhausters, 272. 

Album inoid.s, 2. 

Alcoliols, monatomic, 21. 

— monovalent, 21. 

— triatomic, 21. 
AHeujites^^rdata, 37, sR. 

— moluocana, 31, 95. 

— triloba, 6, 96. 

— vernicia, 102. 

Akuron granulgs, 2. 

Algosin, 269. 

Alligator poor, 30. 

Ally! thiocyanate, 88. 
Almond, 48. 

48. 

Almonds, bitter, ^9. 

oil of, 30,^48. 


j Almonds,' sweet, 491 
; Amygdalin, 49. 

; Amygdalus communis L., 31, 48. 

* Anacardium occidentals* 3P. 

, Analysis ^of oils, 320, 327, 333. 
i Analytical constants, 383. 

I Anda, 30. 

Anglo-American oil mill, 83. 

' — unit mill, 85. 

• Aniline test, 131. 

Antidote cacoon, 30. 

' Aouaro, 7, 36. 

-- oil, 7, 36. 

; — de la Guyana, 36. 

’ Appam palm oil, 137. 

, Apple kernel, 30. 

. oil, 31. • . 

■ Apricot kernel, 3^ 61. 

; -• oil, 61. 

Arachie acid, 66. 

, A radii s hyfogaoa, 30, 54. 

' — oil, 54. 

, Arctium lappa, 81. 

: Areca catechu, 31. 

— nut, 3(f. 

Argemone mexicaua, 31, 37. 

Vrn. 'aiaca vulgaris, 31, 51. 

,.\romrtic alcohols, 21. 

Artichoke seeds, 30. 

Aspinall’s meihod of refining, 260, 266. 
Astrocoryum vuljpK-o, 18, 19, 37. 
Atropa belladonna, 33. 
j Attalea cohune, 150. 

Avocado oil, 30. 


B. 

6 

Bacon’s test, 10^ 

Bacteria, 24, 26. * 

Bag filter, 279. 

Balanites rogyptioa, 94. 
Bankul nut, 15, 80, 96. • 

oil, 6, 95. 

Bassia butyracea, 7, 33, ^5. 
— djave, 144. 
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Bassia latifolia, 33, 144. 

— longifolia, 81, U-*. 

Parkii, 33, 144. 

— oil, 144. 

— seeds, 144. 

Bay berry, 143. 

oil, 143. 

— oil, 143. 

Becuiba, 30. 

Beech nut, 30, 80. 

oil, 80. 

Behen nut, G4. 

Behenic acid, i20, ^-4. 

Belladonna-seed oil, 32. 

Ben-ailc oil, 7. 

Benin paWi oU, 138. 

Benue, 34, 74, 

— oil, 74. 

Ben nuts, 30, 04. 

— oil (Behen oil), 04. 

Benzine, 155. 

— extraction, 212. 

— still, 217. 

Benzoic acid, 271. 

Benzol, 20, 153. 

Bera seed, 7. 

Bertholletia excelsa, 35, 93. 

Bicuhiba, 30. 

— fat, 141. 

Black mustard seed, 30, 

Bleaching, 231 , 292. 

— by air, 299. 

— ~ chlorine, 294. 

heat, 299. 

hydrogen peroxide, 292. 

pitrates, 294. 

nitric acul, 294. ' 

— — potassium bichromate, 293, 290, 

300. 

permanganate, 293, 

salt and electricity, 296. 

.sodium peroxide, 293. 

sulphurous O'^’id, 295. 

— cotton-seed oil, 300. 

— linst'jd il, 301. 

— olive oil, 301. 

— palm oil, 295, 301. 

— powder, 294. 

— ‘ rape oil, 301. 

— <*vat, 297. 

Blo^fcrs, 273. 
lilown oi 18^^299. 

Bombax s^., 33, 35, 77. 

Bonduc nut, 36. 

oil, 37. 

Bonny palm oil, 138. 

Borneo tallow, 7, 30. 

Bouquet, 17! 


. Box pijss, 192. 

Brass palm oil 137. 

; Brassa \Gt.) palm oil, 138. 

I Brassic acid, 2 t, 84. 

’ Brassica, vari''ties of, 81. 

I — camp“.strs, 81 , 82. . 

' — napns, 36, 81, 82. 

, (hyomalis), 82. 

— oloraeea, 82. 

— • rapa, 35, 81, 82. 

- — (bieun.), 83. 

— sinensis, 80. 

Brazil nut, 30. 

oil, 93. 

Breakers, 103, 100, 107. 

Bromine absorption, 23, 331. 
Biiclianania latifolia, 81. 

Bur, 30. 

oil, 30. 

Butea, 30. 

~ froiulosa Koxb., 31. 

Butter, bay, 30, 143, 

- Cacao, 7, 17, 30, 129. 

— Coi'onut, 132. 

— Cokiini (Koknin), 30. 

— I)ika, 142. 

— Fuhvara, 32. 

Galein, 141. • 

Gamboge, 32. 

— llipc (Kluiai), 141. 

— Korung, 32. 

IMueaja, 32. 

— Maliwa, 1 1 1. 

— Nutmeg, 17, 140. 

— Oba, 142. 

— Palm, 17, 134. 

— Palm-nut, 138. 

— Pulwara, 32. 

— Shea, 144. 

— Souari, 34. ,, 

— - Tangkallak, 30. 

Hutlcrine oil, 133, 290. 

Butyric acid, 20. 

c. 

(Jabbage palm, 30. 

Cacao, 30, '29. 

— bean, 2, 30, 1 29. 

— buti'^r, /, 30, 129. 

Cacoou, 30. 

— antidote, 30. 

Cacsalpinia Bonducolla Roxb., 37. 
Cake di.sch'arger, 42. 
i — moulding machines, 178, 1^5. 

— oil, 323. 

Cakile, 30. 

' Calaha, 7, 30. 
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Uaiaim oil, :iu. • 

Call^ptiyllum calaba, TiBl. 

— inopXjrlliim L., 37. | 

Camel^, 3G. \ 

— oil, •?. ’ 

— olQifbra,<37. 
ffaiuclina, 3SV\18. 

ns. • 

— Sativa, 33, t)|8. 

('amernoii palm oil, 138. 

(lamul, 30. 

— oil, 30. 

^(lanari^L 10, 210. 

Candk'Dut, 30, 06. 

— oil. 05. 

Caimabis .sativa, 33, 121. 

C’aoutohoue sub'slituteK, 10. 

*(’apo faiban palm oil, 13H. 
xr Palmas palm oil, 138. 

C'apric acid, 20. 

Paproic acid, 20. 

(■apr} lie acid, 20. 

(’araijp.4;u>aneuMis. 7, 31, I4G. 

— ■ Tiiuloiicouna, 37, 1 4G. 

(3|^bou bisulphide, 10, 211, 221. 

— tflrarhloride, 210. 

(’atrdoii, 30. 

(’arnaffhic acid, 20. 

C'arUiamus tiifctoriu.^, 35, 128. 

('arva amara, 33. 

(’aslicw apple, 30. 

— -011.31. 

('a'*s\veed seed, 30. 

— oil, 30.’ 

(’astor oil, G, 14, 58. 

— — soluble, 302. 

-- seed, G. 14, 30, 58. 

♦’attlo eaK(‘S, 323. 

- feeding value of, 325. 
C’eniaiirv, 30. 

C’entrifugal cniulsilier. 250. 

— separator, 200. 

Ontrifugalliiig, 2r>(). 

Cerotic aeid, 20. 

('eryl alcohol, 21. 

C^ityl alcohol, 21. 

(/bateau’s reactions, if^. 
^haiklmci^ra, 30. 

-- oil, 151. 

Charloch, 30. _ 

Chemical bleaching, 231, 202.^ 

— • compositioi^of oils, 1, 17. 

Cherry Kernel, 63. 

oil, 53. ^ 

China (vegetable) tallow, 2, 30, 147. 
Chinese p<^s, ll(j. 
i, 30. 

— oil, 31. 


Chlonde o7 sulphur, 19. 

CliloriJte, 10. 23, 204. 

Chlorophyll^ 2i^4^ • 

Cholegterin, 21. 

^litrullus fip., 7, 06. 

Clarification, iiai, S42, 260, 268. 
Clarifying coconut oil, 133. 

— oils, 2‘dk 242,«25CV2C8. 
Cicaninaicylinder, 160. 

— secdr 150. • ^ 

Cobnut, 30. 

I Coconut, 30, 13%. 

; - - breaker, 163. 

! — butter, 7, 12, IJt. 

' — cakes, 324. 

' — crusher, 1G3, 16G, 167. 

-- fibre, 132. 

I — oil, 12. 
j - shells, 132. 

I Cocos nucifera, 31, 182. 
j Cohune fat, 150. 
i Coir, 132. 

, Cokum, 30. 

' — butter, 30. 

— oil, 30. 

, Cold-pressed oils, 153. 

, Colest>ed oil, 81. 
j (k)loiiial oil mills, 203, 205. 
i Colour of oils, 17, 

^ Colouring matter, 

granular, 2^ 

i C*olza, 6. 

. — oil, H. 81. 9 

' Gumpositic?lj of oik and fats, 17. 

, waxes, 19. 

(.’ongo palm oil. 130. 

I Constantii of bits and oils,# 45«151, 
1 333. ’ 

' Copra, 12. 'SO, 132. 

; Corn ooppy, 30. # 

' Cory 111/- avdlana, 38, 57. 

Cotlcn harvest, 10. 

' — seed, 2, 30 ‘KJ. 

’ ash, 69. «•* 

} cake, 324. 

— cleaner, 68. 

— — decorticator, 68, 164. 

industry, 10, 68. 

' oil, 10, 66. 

crude, 68. 

— __ _ exporuiof, 10. 

— refinei^^-, J3. 

production,^, 68. 

stearin, 110. 

utilisation of, 68. 

Crab oil, 7, 90, 146. • 

— tree, 146. 

C’rabwood, 30, 146. 
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Crabwood, ..allow, 146- 
OresB'Beed, 30. r 

-- oil, 30. ' - r i 

Critical emulsions, 257. 

Croton, 80, 89. • 

— oil, 89. A 

— Parana, 89. 

— Tigliijm, 81, 89. < 

Cruciferous oils, 8L 86, 91, 92r 
Crushing rolls,' 167^ 168, 169, 170, 171, 

172, 173, 174. 

Cucumber seed, 80. ^ 

oil, 80. 

Cuoumis chate, 65.*'' 

Cucurbita pepo, 31, 94. 

Curcas oil, 90. 

— purganfi, 3£, 90. 

Cyano-genetic glucosides, 326.. 
Cyperus, 30. 

— esculentus, 31. 

— grass, 1. 

oil, 31. 


Daturic acid, 20. 

DeacidiOcation of strongly acid fats 
and oils, 252. 

Deacidifying coconut oil, 253. 

— olive oil, 253. , < 

Decantation apparatus, 277. 

Decorticator, 164, 165. 

De-IiTival separator. 2d0, 259. 

Deodorisation, Stephenson's method, Extraction, 153, 209. 


; Ekenbqrg’s refiling process, 254. 
Elaeis guienens's, 36, 184. ^ 

Elaeocogca s. A. m rites cordats^^ 98.. 
Elaeomargaric '<:.cid, 20, 99. j 

n Elaeomargarin, 100. ‘J 

' Elaeostearin, li)0. '' 

Elaidic itS. ' v 

, Elaidin reaction, 23. 

— test, 47. 

Dlupa, 144. 

— oil, 144. 

Emulsifier, 251, 262. 

~ with centrifugal pump, 259. '' 
Emulsin, 49. ' 

Emulsions, 22, 250. 

Emulsion works, 254. 

“Enfer,” 40, 44. 

Epurge, 30. 

Eriodcndron anfractiiosum, 77- 
Erucic acid, 20, 23, 84. 

Ester number, 329. 

Ether, 19, 221 . 

— number, 329. 

— test, 131. 

Ethereal oils, 20. 

Euonymus europaeus L., 36. 
Excelsior extractor, 220. 

Exhausts, 274. 

Export oil mill, 205. 
press, 197. 

Expressed oil of bay, 143. 

— — mace, 140. 

nutmegs, 140. ^ 


289. 

Deodorising apparatus, 287. 

— by agitation, 290. ^ 

— by gases, 289. 

Dika, 30, 142. 

— bread, 142. 

— fat, 7, 142. 

Di*ricinic acid, 803. 

Disintegrators, 163, 167. 

Distilling apparatus, rt:i7. 

Djare fat, 7. 

Djave faf; 14*4. 

Droder oil, 118. 

Doolie acid, 20. 

Doliohos Soja L., 116. 

Drying oils (vegetable^, 23, 95, 333. 

Barth nut, 6, 30, 54. 

oil. 64. , 

Economic oil mnl, 206. 
Bdge^runners, 168, 169. 

Egyptian acoi?i8, 64. 


apparatus, 27. 

— Deiss’, 211. 

excelsior, 220. 

Haecht's, 210. 

■ large, 28. 

Prosper Mol jet's, 222. 

f Seiffert’s, 21'’'. 

— — Soxhlet’s, 27. 

Vohl's, 212. 

Wegolin and Hubner’s, 220, 

installation, 224. 

— residue, 323. 

— solvents, 221 

' F. 

t. 

Factory, ^)il, 208. 

Fagus sylvatica, 81 , SOr 
. Fats and oils, table of, 30, 34, 328- 
' — composit^n, 1, 17. 
j — general properties, 17. ^ 

— occurrence, 2. ^ ♦ 

! — oils, butters, or tallows. soliC- ri. 
i 151. 
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Fats, saponification, 22. 

Fat, ialigator pear, 30. 

— Aouar<^7. 

— ATodMo, 30. 

— Ba88i||!l9.144. 

— ^ay4)erTyr ll?- 

— Bicuhiba, 3tyL42. 

— Hanaeo, 7. 

— Cacao, 7, 12^. « 

— Calaba, 7, 30. 

Carapa, 7, 17, 146. 

— Chaulmoogra, 151. 

-4 Chinoie vegetable,) 30, 3G, 147. 

— Coconut, 7, 132. 

— Cokum, 80. 

— Crabwood, 146. 

-^Dika, 7, 142. 

— Djare, 7. 

— -f^Djave, 144. 

— Elupa, 144. 

— Fulwara, 145. 

— Galam, 7, 144. 

— Gaml^ge, 32. 

— Qyaocard, 30. 

— flydnocarpua, 151. 

— Illip^s 144. 

— Laui^l, 143. 

— Macaja, 32. » 

— Macassar, 151. 

— Mafura, 150. 

— Mahwa, 7, 144. 

— Malabar, 148. 

— Myristica, 10, 140. 

— Niam, 32. 

— Nunga, 144. 

— Nutmeg, 140. 

— Oba, 142. 

— • Palm, 13, 17, 18, 34, 134. 
Palm kernel, 13, 34, 138. 

— Piney, 148. ^ 

— Shea, 7, 144. • 

— Tangkallak, 36. 

— Virola, 19, 149. 

Fat extraction apparatus, 26, 28. 

— globules, 2. 

— solution, 19, 92. 

Fedty acids. 20. 

•free, ^4, 253, 328. 

j of coconut oil, 134. 

of palm oil, 137. 

volatile, 22. 

— oils, refining, €63. 

Feeding value of meal, 326. 
Fernando Po palm oil, 187. • 
Ferromangaisese resinate, 270. 
Feyfliunuts,^2. • 

Fir cone oil, 36 


Flavour of oils, 17, 24. 
FlorentiRe bo|tle, 2^6. 
— receiver, 256^-^ * 
Pulwara, 32, 145. 
—•butter, 32, 145. 


paboon ps^lm oil, 13fJ 
%aidio acid, 23. 

; Galam, 32, 144. _ 

I — butter, 32, 144. 

Gambo, 32. 

! Oamboge, 32. 

I — butter, 32. 

Garcinia indica Chois., 31. 

! — pictoria Roxb., 33. * 

I Garden-cross seed, 30. 

I oil, 30. 

, German sesame, 32, 118. 

; oil, 118. 

1 Gilla, 32. 

! Gilliflower seed, 32. 

I Gingelly, 34, 74. 

; Glycerides, 1, 19. 
i Glycerin, 21. 
j Gold Coast palm oil, 138. 

Gold of pleasure oil, 118. 
Gossypium herbaceum,;31, 66. 

' Gtourd-seed oil, 34^ 94i 
I Grape seed, 32, 62. * 

— oil, 62. - 
j Grinding, 16^. ^ 
i — machinery, 163. 

; Ground nut, 6, 64. 

I Ground-nut oil, 54. 

Giiizotia abfssini a, 120. 
i — oleifera, 36. 120. 
Ginidschitt, 32. 

! Gynocai iia cdoratR R. Brown, 

!* 

' Half Jack- Jack paffti oil, 138. 

' Hardening oils, 321. 

' Hazel nut, 32, 67. 

i oil, 32, 67. 

I Heating apparatus, 175-79. 

' Hedge mustard oil, 92. 
j Hehner number, 3^, 

! Helianthiis annus, %7, 113. 
i Hempseod, 6, 32, 12^ 

— oil, 120. • 

Henbane seed, 32. 

Hosperis mat^nalis, 33^ 
Hevea brasiliensis, 126. 
Hickory nut, 32. 

— oil, 32. 


31. 
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Himala 3 'a apricot, 32. 

— oil, 82. , 

Holly-tree seed, 32, 

Honesty, 82. 

— oil, 82. • 

Hopea macrophylla, Sf. 

Horizontal press, l^G. 

Horned poppy, ^12. ^ 

Horn poppy-fieedr)il, 32. 

Horse chestnut, 82. 

oil, 82. f 

Horse-hair cloths, 17G. 

Hydraulic pressejp, xHO, 137, 102, 108, 
Hyduocarpus fat, 151. 

— Kurzii, 151. 

— Wiftlijtiaija, 151. 

Hydrocarbons, unsaturated, 23. 
Hydrocyanic acid, 82G. 

Hydrogen peroxide, 202. 
Hydrogenation of oils, 808. 
Hypochlorites, 204. 

Hypogaeic acid, 20, 50. 

I. 

Ikpan seed oil, Go. 

Tllip6 fat, 144. 

Indian butter, 82, 144. 

— corn oil, 82, 77. 

— cress, 32. % • , 

— nutmeg buttei>*l40. 

Inga, 32. 

Inj^fctors, 274. ' 

Installations for preparing oil, 162-230 
Introduction, 1. 

Iodine absorption, 381. 

Iron Kjsinate, 271. 

— stearate, 271. 

Isoceryl alcohol, 21. 

Isocetic acid, 20. ^ 

Isocholesteriu, 21. 

Isolinolenic acid, 20. 

Isomeric acids, 20. 

Isovaleric acid, 20P> 

' J. 

Javelle lye, 294. 

Japanese cake plates, 22K. 

Jatropha c ureas, 00, 

J^va almp3nd, 32. 

r - oil. 

Juglans r^a L..^7, 112. 

.Jungle almond oil, 32. 

K. 

Kapok, 32, 77. 

Kekune nuf, 6, 95. 


i Keki>^'e oil, 0* 

I Kidney suet, O^o. 

Koenr%, 32. 

: — oil, 32. ; 

Korting agitator, 274. 

Koruny 3i4^ 

— butted, 82. 

Kottstorfor miinbcr, 8^8. 

L. 

Labaraque’s lye, 204, 

Lagos palm oil, 18S. 
Lallemantia, 88, 127, 
oil, 127. 

Lard, GO. 

— substitutes, GO, 13.3. 

Laurel camphor, 148. 

011,148. 

liauric acid, 20, 184. 

, Laurus nobilis, 80, 148. 

Lead oleate. 271. 

Lecytliis ollaria L., 85. 
Jjcntisk oil, 82. 

— .seeds, 82. 

Jie])idium sativum, 81. 

T lettuce setid, 82. 

^ Linden-seed, 82. 

! Lindenwood, 82. 

' — oil, 82. 

■ Linolenic acid, 20. 

Luiolic acid, 10, 20. 

Linoliu, 21. 

Linoxyn, 28, 107. 

Linseed, G, 82, 101. 

“ cake, 324. 

— meal, 824. 

— oil, 11, 82, 104. 

— — substitute!^, 121. 

Tiinum usitatis.simuin, 88, lOL 
Linusic u(‘id, 28.^ 

Lion’.*» tooth, 82.‘ 

Loando palm oil, 13S. 

L’Sano oil, 128. 

J^ulTa a'gyptica. 04. 

— seed oil, 04. 

Lunibaiig, 0£ff 

M. 

. Hacaja, 32. 

' — butter, 32. 

I Macassar oil, 151. 

. Madi, 32.^ 

Mafura, 32, 150. 

: — tallow, 82, 160f 
I Mafureria oleifera, 150. 
i Malpvalj, 32, 144. 
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Mah^h butter, 7, 144. 

Maize' 32 77. 

~~ germ cakes, 73, 324. 

— oil, 1>> 

eaffb, B21. 

Mi^abaf tailo^^48. 

Mallotus phili^jjnsis, 31. 

Manfjpitiefle dioxide, 234. 

— resinate, 271. ^ 

Hangifera gaboiieusis, Aubry, 31, 142. 
Maui hot Glaziovii, 127. 

— oil, 1;>7. 

oil, *0.}. 

Mochanieal refiuing appliances, 250-91, 
i Melia azedarach L., 33. 

Melisfiic acid, 20. 

!^^ftlou-Beed oil, 34. 

Millet seed, 117. 

— ^il, 117. 

Miiiiusops ujave, 141, 

Mineral oil emulsions, 251. 

Mobamba oil, 124. 

MoldavrtilV, 32. 

Mon^t(iinic alcohols, 21. 
Monporioiuolco-sulpliuric acid, 303. 
Moriiiga oil, 04. 

— pt<irvj|ofiperma, 7, 04. 

Moulds, oako, 22^. 

Mustard, black, 30, 80. 

— oil, HO, 

— - white, 36, 80, 

^lyagrum doiitatum, 118. 

— aativa, 118 . 

Myricyl alcohol, 21. 

^ j\Iyristica fat, 140. 

— Moschata Thumb, 33, 140. 

— otTiciiialis, 140. 

— •Otolm, 35, 142. 
l^iyristic acid, 20, 13' 

Mynstin, 141. 

Myrouate of potash, 

My rosin, 88. 


j Nimb, 32. 
j — oil, 32. 

Nitric acid bieacnung, 294. 

! — anhydride, 23. 

: N^-drying* oil^ 2S,4iSS. 

( vegetable, 38. 

j Nsa-Sana oil, '•24.^ 

Nunga oil, ]l*4. 
i jffutmeg, 2f 32, 140. 

— butter, American, 17, 141. 

; Dutch, 141| 

i Nut oil, 30, 112. 

0. 

Oha, 30. 

Ochoco, 32. 

Octodecyl aleoliol, 20. 

Ocuba, 32. 

Oil. Alligator pear, 30, 

— Aimntid, 30, 48. 

~ Aouara, 30. 

— Apple-kernel, 30. 

— Apricot, 30, 51. 

— Aracliis, 7, 30, 54. 

— Avocado, 30. 

-- liankul-nut, 0, 30, 95. 

— Ba>-beny, 30, 143. 

— Jiei'Uiba, 30, 142. 

-♦ llecebnut, 30, ♦ 

— Deheii, 30. 04. • 

Dclladojina-sei:^, 32. 

— Ben, 30, (>4. 

— Beii-ailc, 7. 

' — Benue, 34, 

— Bicuhiba, 30, !4 l. 

— Boudue-ifut, oh. 

— Brazjl-nut, 30, 93. 

— i>ur, '(>. 

— Cabbag* palm, .TO. 

— ^(-acao 30, 127. 

— (’alaba, 7, 30. 

— Camelina, 32, 118. 


N. 


— Camul, 30. 



' — t'andle-nut, 0, 80, 96. 
i (Pardon, 30. 

— Cashew, 30. 

— Ca.ssweed-8eed, 30. 

— Castor, 0, 14, 30, 68. 

, — C’hurloeh, .30. * 

— Chaulmoogra, 30, *151. 

— Cherry-kernel, » 

— Cliironji, 30. • 

— Coconut, 7, 10, 30, 132. 

— (H)hune, 16CW 
; — Colza, 8, 81. 

— Corn, 77. 

! — Cotton-seed, 10, 80, 66. 
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Oil, Ci»bWood, 146. 

— Oress-seed, SO, , 

— Croton, 80, 80. 

— Cucumber-seed, ou. 

— Oureas, 34, 90.* 

— Cyperus, 30. 

— Dika, 142. 

— Dodder, 118*. 

— Earth-nuj^. 65. 

— Elupa (elip<^), 30, 14 
— - Fever-nut, 32. 

— Funtumia, 126. 

— Galam, 144. ^ 

— Garden cress-seed, 80. 

— German sesame, 32, 118. 

— Gin^filly* 34, 74. 

— Gold of Measure, 32, 118, 

— Grape-seed, 32, 62. 

— Ground-nut, 6, 14, 30. 

— Hazel-nut, 32, 67. 

— Hedge-mustard, 36, 92. 

— Hempseed, 32, 121. 

— Hesperis, 32. 

— Hickory, 82. 

— Honesty, 82. 

— Hompoppy-seed, 32. 

— Horse-cnestnut, 32. 

— Hydnocarpus, 161. 

— Ii™n seed, 65, 

— Illip^, 30, 14d^ • 

■— Indian corn, 32. 

— India-rubber tree, 120. 

— ^ava almond, 32. « 

— Kapok, 77. 

— Kekune, 6, 95. 

— Koeme, 32. 

— K^rung, 32. 

— Lallemantia, 127. 

— Laurel, 30, 148. 

— Lentisk, 32. ' 

Lettuce seed, 32. 

— Lindenwood, 32. 

— Linseed, 11, 32, 104. 

— L’Sano, 123. ^ 

— Luf^a iped, 94. 

— Lumbang, 95. 

— Macassar, 151. 

— Mace, 32, 140. 

— Mafura, 160. 
r- Maisse, 82, 77. - 
— ♦Manihot, 127.^ 

— Manketti niHl^ 724. 

— Maw, <3.09. » 

— Melon-seed, 34, 94. 

— Millet-se^, 117. , 

•— MoKamba, 124. 

— Mustard, M, 86, 86. 

— Niam,<52, 120. 


Oil, Jfiger-se^l, 120. 

— NightshaJj, 32. 

— 32.t 

— ^sa-SanaJ 124. 

1 — Nunga, M4. 

NuL3^112. 

I — Nuffl^g, 32, 140. 

I — Oba, 142. 

,i — Olive, 8, 32, 38. 

I artificial, 304, 

Otoba, 141. 

~ Palm, 13, 17, 34, 134. 
kernel, 18, 34, 138. 

— Para mbber seed, 126, 

— Pawlownia-seed, 102. 

’ — Peach, 34, 52. 

, — Peanut, 54. 

— Pear-komel, 84. 

-- Perilla, 125. 

, — Pine, 34. 

— l^istacia-nut, 34. 

— Plum-kernel, 34, 63. 

— Poonseed, 30. 

— Poppy-seed, 14, 34, 109. 
' — Pumpkin -seed, 34, 04. 

I — ]*urging, 34. 

— Purgir-nut, 84, 90. 

, 1 — Radish-seed, 34, 9J. 

— Rape, 8, 34, 81. 

: — Reseda-seed, 36. 

— Ricinus, 34, 

; — Rubber seed, 126. 

I — Rubsen, 34. 
j — Safflower, 34, 128, 

! — Sapucaja, 34. 

Sasanqua, 65. 

— Scotcli fir-seed, 34. 

' — Senat seed, 65. 

— Sesame, 6, 16, 34, 74.. 
Shea, 146. 

, — Soap-tree, sf: 

I — Soja-bean, 15, 116. 

1 — Spindle-tree, 34. 

— Spruce fir-seed, 34. 

' — Stinking-bean, 36. 

, — Sunflower, 36, 113. 
i — Tea-scedf 65. 

— Telfajria, 65. 

— Theobroma, 30, 129. 

— Tkisfle, 36. 

— Til, 6, 15, 34, 74. 

— Tobacco-seed, 361 

— Touloucouna, 86, 146.. 

— Tourfeant, 44, 302. 

— Tung, 16, 98. i 

— Turkey-red, 44, 302, 

— Turnesol, 86, 113. 

— ^Unpadia, 36. * 




Oil, Ungueko, 123. 

— Virgm,1l:4. 

— Walnut, tSt), 112. 

— Weld-8«(iid, 36. 

— Wild-ra^sh, 36, 92. 

— ’^ood, lAindtixc 98. 

Japanese, iSf, 

— Zacjvun, 94. 

Oil, blealshing, refiAiftg, 231-92. 
Oilcake discharger, 190. 

— moulding machine, 186. 

— plates, 228. 

— ^immiifj^inachine, 229. 

Oilcakes, 15, 328. 

.j- composition of, 324. 

— round, 227. 

— j^are, 227. 

— trapezoid, 227. 

)il emulsion, 250, 259, 806. 

~ estimating percentage of, 26. 

— extract, 307. 

— extracting installations, 224-27. 

— filters. 411^-86. 

— meal, 323. 

— miin roller, 167-74. 

stones, 168, 169. 

— mills,, 202-30. 

edge Mnner, 168, 109. 

— press bags, 41, 175. 

box, 192. 

cloths, 175. 

moulds, 186. 

plates, 185, 188, 193, 227. 

pumps, 181. 

residue, 228, 323. 

— pre-sses, 176-206. 

for ooprah and palm kernels, 

• 187, 189. 

—•-j- for oil fruits, 191. 

for preliminary prftisiug, 191. 

for round cakes, 1®?. 

— — horizontal, 178, 19G> 

hydraulic, 178, 180-98. 

pack, 178. 

pan, 178, 182. 

— — riug presses, 178, 194. 

— — screw, 42. 

"^elf^contiarfnod, 202-7, 

trough, 178, 
wedge, 180. 

— - with interchangeable boxes, 
19Sf. 9 

— pressing and extraction process 

combined, 152, 225. 

» firoduction, 8.| 

)il refiidj^. 231-fWl. 

— — plant, Ekenberg%, 254. 


Oil refini^ , plant, Baymon^-Com- 
bret»B7280.f ^ 

— seed cakes, 15, fts, 323. 

* — — storft, 156. 

— sueds, cleaning, 159# 

: heating paits, 176-79. 

I — soluble, 307. 
j — solution, 16d! 

— store, 208.* 

, — ’works, 200, 208. 

■ Knabel’s plar^ 208. 

i Oils, blown, 61. . 

— composition, 17, 

— deodorising, 287-91. 

— drying, 23, 24, 95. 

' — extraction, 3, 154. 

! — general properties of, 17, 1^27^ 

I — hydrogenation of, 308. 

; — non-drying, 38. 
i — percentage of in seeds, etc., 30. 

! — physical and chemical examination 
! of, 327. 
i ™ saponification, 22. 

J — semi-drying, 66. 
j — soluble, 61. 
i — wool softening, 306. 

' Old Calabar palm oil, 138. 

• Ol^a c. culta L., 39. 
i — 'europaea, 33, 39. 

; var. bylvestrisHiy^O. 

J — oleaster, 39. • 

; — sati^ a, 39. 

' Olcamide, 28. 

I Oluic acid, 20. 
i Olein, 21, 306. 
i — fats poor in, 21. 

' Oleometer, 3271 
! 01. Oliv. commune, 38. 

Olive, G, 84, 38. 

1 — crush ing ?nills, 41."^ 

— cj^teut of i.iutivation, 38. 

: — gathering. bJ. 

; — oil, 38, 306. 

adulteration, 45.“* 

’ artificial, 304. 

press residues, 42. 

i presses, 42, 197. 

I properties, 44. 

I residues, 40. 

I statistics of production, 8. 

j uses, 48, * 

I Orange seed, 84. 

I Origin of fat, 2. 

! Otoba, 34, 141. 

— fat, 141. 

[ Otobite, 142. 

Owala, 7, 34. 

I Oxidation of linolein, 23. 
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Oxidisea oiia, za, a 90 . 
Oxygen absorp^f ion, ‘2 Ml 
Oxyhirseolic acid, fts. 
Oxylinolic acid, 23 . 

t 

P.' 

Palm, 34 , 13 ?. ^ 

— butter ^oil)^ 17 , 134 . • 

— fat, 2 , 7 , 134 . 

— kernels, 34 , 13 ^ 

— kernel oil, 7 , 13 H. 


Plwn kernj! oil, 53 . 

' Plunger piinp, 81 . 

: PcJ^'acidsAlOS. 

f^olyrieinoljic acids, 30 o. 

, Ponga, 32 J 

Pon^mgi glabra 337 

Poon^ea, 30 . ' * 

— oil, 30 . 

Poonak, 133 . 

Poppy seed, 34 , 100 , 

— black, lO'J. 

— cake, 324 . 


273. 

Palm-oil bleaching, 205. 

— cake, 324. 

s*meal, 324. 

— nut oil, 138. 

— seed oil, 138. 

Palmitic acid, 20, 130. 

Palmitiii, 21, 136. 

Palmitamide, 23. 

Pan press, 182. 

Panicol, 118. 

Panicuin Italicum, 117. 

Papaver album D.C., 10!i. 

— nigrum D.t)., Uk). 

— sonmifcrum L., 34, lOtk 
Paulownia imperiahs, 102. 

Peach, 34, 52. 

— oil, 52. < 

— palm, 34. 

Peanut, 30, 34, 54, 

^ oil, 54. ^ 

Pear kernels, 31, 

— kernel oil, 34. 

Pel argon ic acid, 20. 
pAitacletlira macroph^llla, 7, 35. 
Peutadesina butyracea Don., 3.5. 
Pentancinie acid, 303. 

Perilla ocymoides, 125. 

— oil, 125. 

Persea gratissiraa (laert., 31. 
Petroleum ether (benzine spirit), 155, 
212, 236. 

Phfeet^lic acid, 20. 

Phytostearin, 21. 

Picaya, 34. 

Pine oil, 34. 

Piney tallow, 7, 34, 14H. 

Pini()n nut, 34- 
♦Pinus picea, 33. 

— pinea, 35.#» * 

— syKiestrifl? 35. 

Pistachia, 34. 

— oil, 34/ 

Pistacia vera, 35. 

Plasma, 2. 

Plum l&mel, 34, 53. 


— oil, 100. 

— • — hot pressed, 110, 

white, 100. 

I'otasMuiii hiclii'omale, 203, 205. 

— myronate, 88. 

— permanganate, 203. 

Preparation of fats and oils, 152-4830. 

- hy extraction, 153. 200. 
‘press, box, 102, 

— export, 107. 

— horizontal, 106. 

— Iiydraulic, 180. 

— moulds, 227. 

— olive oi), 42, 107. 

— pan, 182. ^ , 

— (preliminary) for oil fruits, lOl. 

— - ring, 104. 

— wedge, ISO. 

Presses, 175-2<)7. 

Pressing, warm, 3, 170-75. 

I’nckly pop])y, 31. 

Printers’ ink, 7. 

Properties of oils and fats, generfii^ 

Protopla.sm, 2, 

I’rovence oil, 44. 

Pruiius ainygdalus, 4s. 

— - cerasus, .Tl, 

-- domeslicfl[ 35, 53. 

— Persica, 35, 52. 

Ihilwara butter, 145. 

Pumpkin-seed, 34. 04, 

- - oil, 04. 

Purging oil, 00. 

I’urgir lift, 34, 00. 

-4pOil, 00. 

Ihirifyiiig apparatus, 235, 2.50, 
2.50f63, 273-01. 

P^^nometer, 327. 

Pyrus communis^ :55, 

— mains, 31. 


Q. 

! j^uabc nut, 30 . 
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I Refining '^th, tannin, 240. 

; — • — zinc chlofi^, !i^§. 

' [iefractive index, %i3. 

Reichert-^TeiBsl number, 330. 

' ilosbda luteola, 37. ^ 

— seed oil, 30. 

Uesiu, 155, 336. 

— acids, 337. 

— -j granules, Li. 
llesinified oils, 252. 

Hlius acuminata, lyj. 

— suecedanea, 140.- , 

— - s3'lvestris, 140. 

— veruicifera, 149. 

Hiciiudaidic acid, 23. 

Kicinic acid, 21. , > . 

Kicinodendron Rhautanenii, 124. 
Ricinoloic acid, 21. 

Kicinosulpliuric acid, 303. 

Rieiniis amoricanus, 6, 58. 

— cominmiia, 0, 35, 58. 

— incniiis, 58. 
liYidu.s, 58. 

— .oil, 58. 
pro- - rubor, 58. 

— viridis, 6. 

-- (ca.stor oil) seed, 30. 
l^ng press, 194. 

Rolls, crushing, 167,168, 169, 170, 171, 
lf2, 17-1, 171. 

Ruhl^r seed oil, Para, “^126. 

r^oils, 126. 

Uubhcn, 34. » 

— cake, 324. 

— oil, 85. 

*Rutal)age, 34.^ 

S. 


R. 

Radish 8oed^34, 91. 

oil,d84, 91. 

— wild, 9^^ 

34. n, 

— tallow, .34. S 

* Hamtl‘5,^14. 3 

Rancid fats, 24. 

— palm oil, 136. 

Rancidity, 21. 

-- nrevontiou of, 25. 

RaJ-e cake’,-M24. 

— meal, 324. 
oil, H, 81. 

— seed, 34, 81. 

raplianistrurn, 37. 92. 

— sativus, 35, 91. 
Rayffioiid-Coinbret apparatus, 280. 
Recovery of fatty acids, 258. 

Heed pine seeds, .34. 

oil, 34. 

H efiniug,^2?>4-301 . 

— Asgimill’s process, 250, 266. 

— A»^nnall, Hoar, and Wise’s 

ccHS, 205. 

— RaroH^^^lle’s method, 245. 

" Ik’Dcdikt on, 2^^). 

— Roultcin’s profo.ss, 72. 

— Brunner’s metluxl, 239. 

— (’ogan’s method, 234. 

— I )angivinc on, 246. 

~ • 1)6 Keyscr on, 247. 

— Ekenlxjrg's process, 250. 

^5- Errard on, 246. 

-- Ijonguerre on, 246. 

— Mechanical appliances for, 272. 
— Nordliiiger on, 269. 

~ i’ohi’s mctliod, 296. 

— - I’uschor’s method, 

— - I’henard's method, W7. 

— - 'rwistb'toii Hall’s nie^iod, 236. 
— Villon on, 269. 

— Wagner on. 248. 
jj^ Wilkc on, 24t). 

— cotton-seed oil, 71. 

— focity oils, ‘^2. ^ 

-- heav’^*^ mineral oils, 251. 

-vaseline oils, 251. 

-- witii alkali carhonatos, 243.'* ^ 

— — ^rnmoiiia, 2 43, 217. 

— - ~ caustic potash, 243. 

— - - lime, 243. 

— — lime-water, 247. 

- lyc, 243, 245. 

suTpffuric acid, 233, 242. 

— sulphurous aerfd- 268. 295 


.Saltk.^ver *’4, 128. 

(^il, 12b. 

.'^alad oil, 44. 

Salt, bleaching bv, 20.5, 

Pond [lalm oil, 137'. 

Sand filter, 284. 

Sanza, 227. 

Sapiudus emarginatus Roxb., 35. 
Saponification, 22. 

- equivalent, 328. 

— value, Si28, 

Sapucaja, 34. 

— oil, 34. 

Sasanqua oil, 65. 

Sativic acid, 23. 

Schleicheria trijiiga, 151, 1 
Schneider’s filtering apparatus, 278. 
Scotch fir seed, 34. 

oil, 34. 
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Screen, wire, mss. 

Screening oylMer. 1%L. 

Seakale, 84. ^ 

Second-run oil, 158, 228. 
Seed-cleaning machine, 159. 
Seed-crushers, 163. * 
Seed-crushing s^mps, 4, 165. 
Seed-warmefs, 170, 17o, 178. 

Seed, prelimimary treatnlenfc, 152. 

— storage, 156. 

Seiffert’s extract!^ battery, 215. 
Semi-drjnng oils.^aS, 38, 333. 
Senat-seed oil^J^. 

Separators, 260. 

Serbo palm oil, 188. 

Sesame, g, 34, 74. 

— cake, 324. 

— oil, 6, 15, 74. 

Sosamum indicum, 35, 74. 

.orientale L., 74. 

Shea butter, 7, 144. 

Siccative power, 23, 107. 

Sierra Leone butter, 84. 

Silk cotton, 34. 

Silver resinate, 337. 

Silybum, 34. 

Sinapin, 87. 

Sinapis alba, 37, 80. 

— juncea, 86. 

Mayer, %86.* 

— nigra, 30, 86. 

^ L., 86. , 

Slow- drying oils, 23. « 

Soap berry, 34. 

oil, 34. 

Sodium nitrate, 204. 

— peroxide, 293. 

Soja bean, 15, 116. 

oil, 116 . 

— hispida, 116.*‘ 

— japonica, 116. 

Solid vegetable fats, 129-51 
Soluble oil, 61^07. 

Sottochiari, 4C 
Soirarijiutter, 34, 

Soya bean oil, 116. 

Soxhlet apparatus, 27. 

Spindle tree, 34. 

oil, 34. 

Sprepgel tube^327. 

'Spruce fir-soedr oil, 34. 

Starch grammes? 2. 

Starclfy fruUs, 1. 

— seeds, 1. 

Statistics fif product on, 8. 

Steam distilling apparatus, 216. 

— mould for oilcakes, 186. 
Stearic%cid, 20. 


St*iq.rin, 2f 

— %vegetalie, 30, 69, 147._ 
Sti^mramidf^ 23. ^ 

I!^terculia,jp6. 

— foetid* 37. ^ 

Stilu^e^c acid, 14^. * 

Stilli#gia 8ebifera,6f 81, 147. 

— seed, 81, 147. ^ ‘ 

Stinking bean, 30? 

oil, 36. 

Storage of seeds and fruits, 166. 
Stramonium seed, 36. 

Substitution products, 23a' 

Succinic acid, 23. 

Sulpho-acids, 22, 303. 

Sulpho-fatty acids, 22, 303. 

glycerides, 303, 

Sulphur oil, 227. 

Sulphuric ether, 19. 

Sulphurous acid bleaching, 268, 295. 
Summer rape oil, 85. 

SunHower, 34, 118. 

— cake, 324. 

— oil, 113. 

— seed, 34, 113. 

Sunn okra, 30. 

Synaptase, 49, 


Tacahamac, 36. 

Tallow, Borneo, 7. 

— China, 36. 

— crabwood, 7, 17, 30, 146. 

— piney, 7, 34, 148. 

— tree, 36. 

— virola, 7, 149. 

Tangkallak, 36, 
Tangkawani^ 36. 
Taraktogeni^Kurzii, 151. 
Tea seed, 36.* 

oil, 3^1, 65. 

Teel oil, 74. 

Telfairia podata, 33, O.O. 
Testing oils and fats, 327-37. 
Tetrastcaric acid, 23. 

Thea jaji^nica, 66. 

— saio-nqua, 65. 

Theobroma cacao, 31, 129. 
Theriftal test, 46. 

Thistle, 36. 

— oil, 36. 

Tiglic acid, 20. 

Till, »4. 

— oil, 74. 

Ting-yu, 147.^ 

Tobacco-seed, 36. 

, oil, 36. 



TODBj:. 


''oulouQouna, 86, 

- oi^ 96. 

['oumaiit^il, 44, 302. , 

[!richili% emetica, 150. 
[•riglycejAies, 1, 21. 

Jriolein?21. 

mpalixuti!i^2^ 

[?ri-^Q^oleic acTd, 303. 
?ri-rftinoleo8ulplpuric acid, 303. 
['tisteariu, 21. 

^ucum, 36. 

’ung oil, 15, 08. 
iirkey4^ oil, 44, 302. 
riimeaol oil, 30, 118. 

u. 

^'Jfgnadia, 30. 

«-^il, 86. 

Jaguekoa Gore, 123. 

Juit oil mill, 203. 

Jniversal extractor, 218. 
.’pwar^iUtor, 283. 

Jre’a oil filter, 285. 

♦ 

V, 

r^alenc tcid, 20. 

'atoria fat, 148.% 

- Indies, 38, 148. 

Tegetablo butter, 133. 

- fats, 129-61. 

preparation, 152-230. 

- oils, drying, 95-128. 

non -drying, 88-65. 

pre Juration, 162-230. 

semi-diying, 66-94, 

-^-stearin, 36, 69, 147. 

j- tallow, 36, 147. 

/ egetablo wax, 36. • 

"ionna Universal Exilbition, 5. 


Violet rootJiSO. 

Virola hJbnnjflbfL 1^. 

— sebifera, 2, »9. * 

— tall(Jw, 142, 149. 

Vitis vinifera, 33, 6^ 

Vobl’s extracted, 212. 
Volatile fatty ocid^ 22, 330. 
Vollmar’s rti|id filler, ^82. 

W. 

Walnut, 36, 112, 

— oil, 86, 112. 

Washing battery, 250. 

— element, 252. 

Wax, 19, 36, 149. 

j — vegetable, 32, 149. 

— Japanese, 20, 149, 
j We3ge presses, 179. 

J Westphal balance, 829. 

. Wild-radish seed, 36, 92. 

; — oil, 86, 92. 
j Winneha-palm oil, 137. 

' Winter rape oil, 85. 

I — rubsen oil, 85. 
j Wire screen, 162. 

, Wood oil, 98. 

1% (Chinese), 98. 

I \%ol-softening oih.^5. 

1 W«^)cs, oil, 200. 

j eKtractiou,C24. 

' WorralTs tesf, 102. 


z 

I Zochuii oil, 94. 
i Zarepta mustard, 88. 
; Zea mai. 83, 77. ^ 
i Ztuc oleatfc 271. 
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